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PART II, 
THEOLOGICAL TEACHINGS REGARDING THE ANIMALS AND MAN. 


} i one of the windows of the cathedral at Ulm a medieval 

glass-stainer has represented the Almighty as engaged in 
creating the animals, and there has just left the divine hands an 
elephant fully accoutered, with armor, harness, and housings— 
ready for war. Similar representations appear in illuminated 
manuscripts and even in early printed books, and, as the culmina- 
tion of the whole, the Almighty is shown as extracting, with evi- 
dent effort, the first woman from the side of the first man. 

This view of the general process of creation had come from 
far; it appeared under varying forms in various ancient cosmogo- 
nies, and, passing into our own sacred books, became the starting 
point of a vast new development of theology. 

The fathers of the Church generally received each of the two 
accounts of creation in Genesis literally, and then, having done 
their best to reconcile them with each other and to mold them 
together, made them the final test of thought upon the universe 
and all things therein. At the beginning of the fourth century 
Lactantius struck the keynote of this mode of subordinating all 
other things in the study of creation to the literal text of Scrip- 
ture, and he enforces his view of the creation of man by a bit of 
philology, saying the final being created “is called man because 
he is made from the ground—homo ex humo,” — 

VOL, XLIV.—54 














722 THE POPULAR SCIENCE MONTALY. 


In the second half of the same century this view as to the 
literal acceptance of the sacred text was reasserted by St. Ambrose, 
who, in his work on the creation, declared that “ Moses opened 
his mouth and poured forth what God had said to him.” Buta 
greater than either of them fastened this idea into the Christian 
theologies. St. Augustine, preparing his Commentary on the 
Book of Genesis, laid down in one famous sentence the law which 
has lasted in the Church until our own time: “ Nothing is to be 
accepted save on the authority of Scripture, since greater is that 
authority than all the powers of the human mind.” The vigor of 
the sentence in its original Latin carried it ringing down the cen- 
turies: “ Major est Scripture auctoritas quam omnis humani in- 
genii capacitas.” 

Through the medieval period, in spite of a revolt led by no 
other than St. Augustine himself, and followed by a series of in- 
fluential churchmen, contending, as we shall hereafter see, for a 
modification of the accepted view of creation, this phrase held 
the minds of men firmly. The great Dominican encyclopedist, 
Vincent of Beauvais, in his Mirror of Nature, while mixing ideas 
brought from Aristotle with a theory drawn from the Bible, stood 
firmly by the first of the accounts given in Genesis, and assigned 
the special virtue of the number six as a reason why all things 
were created in six days; and in the later middle ages that emi- 
nent authority, Cardinal d’Ailly, accepted in a general way every- 
thing regarding creation in the sacred books as written. Only a 
faint dissent is seen in Gregory Reisch, another authority of this 
later period, who, while giving in his book on the beginning of 
things a full-length woodcut showing the Almighty in the act of 
extracting Eve from Adam’s side, with all the rest of new-formed 
Nature in the background, leans in his writings, like St. Augus- 
tine, toward a belief in the pre-existence of matter. 

At the Reformation the vast authority of Luther was thrown 
in favor of the literal acceptance of Scripture as the source of 
natural science; the allegorical and mystical interpretations of 
earlier theologians he utterly rejected. “ Why,” he asks, “should 
Moses use allegory when he is not speaking of allegorical crea- 
tures or of an allegorical world, but of real creatures and of a 
visible world, which can be seen, felt, and grasped ? Moses calls 
things by their right names, as we ought to do. ... I hold that 
the animals took their being at once upon the word of God, as 
did also the fishes in the sea.” 

Not less explicit in his adherence to the literal account of 
creation given in Genesis was Calvin. He warns those who, by 
taking another view than his own, “ basely insult the Creator, to 
expect a judge who will annihilate them.” He insists that all 
species of animals were created in six days, each made up of an 
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evening and a morning, and that no new species has ever ap- 
peared since. He dwells on the production of birds from the 
water as resting upon certain warrant of Scripture, but adds, “If 
the question is to be argued on physical grounds, we know that 
water is more akin to air than the earth is.” As to difficulties in 
the scriptural account of creation, he tells us that God “ wished 
by these to give proofs of his power which should fill us with 
astonishment.” 

The controlling minds in the Roman Catholic Church stead- 
fastly held this view. In the seventeenth century Bossuet threw 
his vast authority in its favor, and in his Discourse on Universal 
History, which has remained the foundation not only of theological 
but of general historical teaching in France down to the present 
republic, we find him calling attention to what he regards as the 
culminating act of creation, and asserting that, literally, for the 
creation of man earth was used, and “the finger of God applied 
to corruptible matter.” 

Protestant Europe held this idea no less persistently. In the 
seventeenth century Dr. John Lightfoot, Vice-Chancellor of the 
University of Cambridge, the great rabbinical scholar of his time, 
attempted to reconcile the two accounts in Genesis by saying that 
of the “clean sort of beasts there were seven of every kind created, 
three couples for breeding and the odd one for Adam’s sacrifice on 
his fall, which God foresaw”; that of unclean beasts only one 
couple was created ; and finally, that “ heaven and earth, center and 
circumference, were created all together, in the same instant, and 
clouds full of water,” and that “this work took place and man was 
created by the Trinity on October 23, 4004 B.c., at nine o’clock in 
the morning.” Here was, indeed, a triumph of Lactantius’s meth- 
od, the result of a thousand years of biblical study and theologi- 
cal thought since Bede, in the eighth century, and Vincent de 
Beauvais, in the thirteenth, had declared that creation must have 
taken place in the spring. Yet, alas! within two centuries after 
Lightfoot’s great theological demonstration as to the exact hour 
of creation, it was discovered that at that hour an exceedingly 
cultivated people, enjoying all the fruits of a highly developed 
civilization, had long been swarming in the great cities of Egypt, 
and that other nations hardly less advanced had at that time 
reached a high development in Asia. 

So literal was this whole conception of the work of creation 
that in these days it can scarcely be imagined. The Almighty 
was represented in theological literature, in the illustrations of 
Bibles, and in works of art generally, as a sort of enlarged and 
venerable Nuremberg toymaker; a pictorial representation in ac- 
cordance with the well-known sacred account, showing the Crea- 
tor in the act of sewing skins of beasts into coats for Adam and 
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Eve, presented no difficulties to the docile minds of the middle 
ages and Reformation period; hence it was that, when the dis- 
covery of fossils began to provoke thought, these were declared 
to be “models of his works approved or rejected by the great 
Artificer, outlines of future creations, sports of Nature,” or “ ob- 
jects placed in the strata to bring to naught human curiosity”; 
and this kind of explanation lingered on until in our own time 
that excellent naturalist, Mr. Gosse, in his anxiety to save the 
literal account in Genesis, has urged that Jehovah tilted and 
twisted the strata, scattered the fossils through them, scratched 
the glacial furrows upon them, spread over them the marks of 
erosion by water, and set Niagara pouring all in an instant, thus 
mystifying the world “for some inscrutable purpose, but for his 
own glory.” * 

The next important development of theological reasoning had 
regard to the divisions of the animal kingdom. 

Naturally, one of the first divisions which struck the inquiring 
mind was that between useful and noxious creatures, and the 
question therefore occurred, How could a good God create tigers 
and serpents, thorns and thistles? The answer was found in 
theological considerations upon sin: To man’s first disobedience 
all woes were due. Great men for eighteen hundred years devel- 
oped the theory that before Adam’s disobedience there was no 
death, and therefore neither ferocity nor venom. 

Some typical utterances in the evolution of this doctrine are 
worthy of a passing glance. St. Augustine expressly confirmed 
and emphasized the view that the vegetable as well as the animal 
kingdom was cursed on account of man’ssin. Two hundred years 
later this utterance had been echoed on from father to father of 
the Church until it was caught by Bede; he declared that before 
man’s fall animals were harmless, but became poisonous or hurt- 
ful on account of sin, and he said, “Thus fierce and poisonous 
animals were created for terrifying man, because God foresaw 
that he would sin, in order that he might be made aware of the 
final punishment of hell.” 





* For the citation from Lactantius, see Divin. Instit., lib. ii, cap. xi, in Migne, tome vi, 
pp. 311, 312; for St. Augustine’s great phrase, see the De Genes. ad lift., ii, 5; for St. 
Ambrose, see lib. i, cap. ii; for Vincent de Beauvais, see the Speculum Naturale, lib. i, 
cap. ii, and lib. ii, cap. xv and xxx; also Bourgeat, Etudes sur Vincent de Beauvais, Paris, 
1856, especially chaps. vii, xii, and xvi; for Cardinal d’Ailly, see the Imago Mundi, and 
for Reisch, see the various editions of the Margarita Philosophica; for Luther’s state- 
ments, see Luther’s Schriften, ed. Walch, Halle, 1740, Commentary on Genesis, vol. i; 
for Calvin’s view of the creation of the animals, including the immutability of species, see 
the Comm. in Gen., tome i of his Opera omnia, Amst., 1671, cap. i, v. xx, p. 5, also cap. ii, 
v. ii, p. 8, and elsewhere ; for Bossuet, see his Discours sur l’Histoire universelle, uvres 
de Bossuet, tome v, Paris, 1846; for Lightfoot, see his works, edited by Pitman, London, 
1822; for Bede, see the Hexwemeron, lib. i, in Migne, tome xci, p. 21. 
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In the twelfth century this view was incorporated by Peter 
Lombard into his great theological work of the Sentences, which 
became the text-book of theology through the middle ages. He 
affirmed that “no created things would have been hurtful to man 
had he not sinned; they became hurtful for the sake of terrifying 
and punishing vice or of proving and perfecting virtue; they 
were created harmless, and on account of sin became hurtful.” 

This theological theory regarding animals was brought out 
in the eighteenth century with great force by John Wesley. He 
declared that before Adam’s sin “none of these attempted to 
devour or in any wise hurt one another”; “the spider was as 
harmless as the fly, and did not lie in wait for blood.” Not only 
Wesley, but the eminent Dr. Adam Clarke and Dr. Richard Wat- 
son, whose ideas had the very greatest weight among the English 
Dissenters, and even among leading thinkers in the Established 
Church, held firmly to this theory. Not until, in our own time, 
geology revealed the remains of vast multitudes of carnivorous 
creatures, many of them with half-digested remains of other 
creatures in their stomachs, all extinct long ages before the ap- 
pearance of man upon earth, was a victory won by science over 
theology in this field. 

A curious development of this doctrine was seen in the belief 
drawn by sundry old commentators from the condemnation of the 
serpent in Genesis—a belief, indeed, perfectly natural, since it was 
evidently that of the original writers of the account preserved in 
the first of our sacred books. This belief was that, until the 
tempting serpent was cursed by the Almighty, all serpents stood 
erect, walked, and talked. 

This belief was handed down the ages as part of “the sacred 
deposit of the faith ” until Watson, the most prolific writer of the 
great evangelical reform in the eighteenth century and the stand- 
ard theologian of the evangelical party, declared: “We have no 
reason at all to believe that the animal had a serpentine form in — 
any mode or degree until its transformation; that he was then 
degraded to a reptile to go upon his belly imports, on the con- 
trary, an entire loss and alteration of the original form.” Here, 
again, was a ripe result of the theologic method diligently pur- 
sued by the strongest thinkers in the Church during nearly two 
thousand years; but this “sacred deposit” also faded away when 
the geologists found abundant remains of fossil serpents dating 
from periods long before the appearance of man. 

Yet more troublesome questions arose among theologians re- 
garding animals classed as “superfluous.” St. Augustine was 
especially exercised thereby. He says: “I confess I am ignorant 
why mice and frogs were created, or flies and worms,... All 
creatures are either useful, hurtful, or superfluous to us. ... As 
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for the hurtful creatures, we are either punished, or disciplined, 
or terrified by them, so that we may not cherish and love this 
life.” As to the “superfluous animals,” he says, “ Although they 
are not necessary for our service, yet the whole design of the 
universe is thereby completed and finished.” Luther, who fol- 
lowed St. Augustine in so many other matters, declined to follow 
him fully in this, To him a fly was not merely superfluous, it 
Was noxious—sent by the devil, and perhaps possessed by the 
devil, to trouble him when reading. 

Another subject which gave rise to much searching of the 
Scriptures and long trains of theological reasoning, was the dif- 
ference between the creation of man and that ‘of other living 
beings. 

Great stress was laid by theologians from St. Basil and St. 
Augustine to St. Thomas Aquinas and Bossuet, and from Luther 
to Wesley, on the radical distinction indicated in Genesis, God 
having created man “in his own image”; what this statement 
meant was seen in the light of the later biblical statement that 
“ Adam begat Seth in his own likeness, after his image.” 

In view of this and well-known texts incorporated from older 
creation legends into the Hebrew sacred books it came to be 
widely held that, while man was directly molded and fashioned 
separately by the Creator’s hand, the animals generally were 
evoked in numbers from the earth and sea by the Creator’s voice. 

A question now arose naturally as to the distinctions of species 
among animals. The vast majority of theologians agreed in 
representing all animals as created “in the beginning,” and 
named by Adam, preserved in the ark, and continued ever after- 
ward under exactly the same species. Some difficulties arose here 
and there as zodlogy progressed and revealed ever-increasing 
numbers of species; but through the middle ages, and indeed 
long after the Reformation, this difficulty was easily surmounted: 
by making the ark of Noah larger and larger, and especially by 
holding that there had been a human error in regard to the unit 
of measurement for the ark, all difficulty was at first avoided.* 

But naturally there was developed among both ecclesiastics 
and laymen a human desire to go beyond these special points in 
the history of animated beings—a desire to know what the crea- 
tion really is. 





* For St. Augustine, see De Genesi and De Trinitate, passim ; for Bede, see Hexeme- 
ron, lib. i, in Migne, tome xci, pp. 21, 36-38, 42; and De Sex Dierum Creatione, in Migne, 
tome. xciii, p. 215; for Peter Lombard on “noxious animals,” see his Sententiz, lib ii, 
dist. xv, 8, Migne, tome ecxcii, p. 682; for Wesley, Clarke, and Watson, see quotations from 
them and notes thereto in my chapter on Geology; for St. Augustine on “ superfluous 
animals,” see the De Genesi, lib. i, cap. xvi, 26; on Luther’s view of flies, see the Table 
Talk and his famous utterance, “ Odio muscas quia sunt imagines diaboli et hereticorum.” 
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Current legends, stories, and travelers’ observations, poor as 
they were, tended powerfully to stimulate curiosity in this field. 

Three centuries before the Christian era Aristotle had made 
the first really great attempt to satisfy this curiosity; he had 
begun a development of studies in natural history which remains 
one of the greatest achievements in the story of our race. 

But the feeling which we have already seen so strong in the 
early Church—that all study of Nature was futile in view of the 
approaching end of the world, indicated so clearly in the New 
Testament and voiced so powerfully by Lactantius and St. Augus- 
tine—held back this current of thought for many centuries. Still, 
the better tendency in humanity continued to assert itself. There 
was indeed an influence coming from the Hebrew Scriptures 
themselves which wrought powerfully to this end. In spite of 
all that Lactantius or St. Augustine might say as to the futility 
of any study of Nature, the grand utterances in the Psalms re- 
garding the beauties and wonders of creation, in all the glow of 
the truest poetry, ennobled the study even among those whom 
logic drew away from it, 

But, as a matter of course, in the early Church and through- 
out the middle ages all such studies were cast in a theologic mold. 
Without some purpose of biblical illustration or spiritual edifica- 
tion they were considered futile ; too much prying into the secrets 
of Nature was very generally held to be dangerous both to body 
and soul; only for showing forth God’s glory and his purposes in 
the creation were such studies praiseworthy. The great work of 
Aristotle was under eclipse. The early Christian thinkers gave 
little attention to it, and that little was devoted to transforming 
it into something absolutely opposed to his whole spirit and 
method. In place of it they developed the Physiologus and the 
Bestiaries, in which scriptural statements, legends, and fanciful 
inventions were mingled with pious intent and with childlike 
simplicity. 

In place of research came authority—the authority of the 
Scriptures as interpreted by the Physiologus and the Bestiaries— 
and these remained the principal source of thought on animated 
Nature for over a thousand years. 

Occasionally, indeed, fear was shown among the rulers in the 
Church even of such poor prying into the creation as this, and 
in the fifth century a synod under Pope Gelasius administered a 
rebuke to the Physiologus; but the interest in Nature was too 
strong ; the great work on Creation by St. Basil had drawn from 
the Physiologus precious illustrations of Holy Writ, and the 
strongest of the early popes, Gregory the Great, virtually sanc- 
tioned it. 

Thus was developed a sacred science of creation and of the 
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divine purpose in Nature, which went on developing from the 
fourth century to the nineteenth—from St. Basil to St. Isidore of 
Seville, from Isidore to Vincent de Beauvais, and from Vincent 
to Archdeacon Paley and the Bridgewater Treatises. 

Like all else in the middle ages this sacred science was devel- 
oped purely by theological methods. Neglecting the wonders 
which the dissection of the commonest animals would have af- 
forded them, these naturalists attempted to throw light into Na- 
ture by ingenious use of scriptural texts, by research among the 
lives of the saints,and by the plentiful application of metaphysics. 
Hence even such strong men as St. Isidore of Seville treasured 
up accounts of the unicorn and dragons mentioned in the Scrip- 
tures and of the phoenix and basilisk in profane writings. Hence 
such contributions to knowledge as that the basilisk kills ser- 
pents by his breath and men by his glance, that the lion when 
pursued effaces his tracks with the end of his tail, that the peli- 
can nourishes her young with her own blood, that serpents lay 
aside their venom before drinking, that the salamander quenches 
fire, that the hyena can talk with shepherds, that certain birds 
are born of the fruit of a certain tree when it happens to fall into 
the water, with other masses of science equally valuable. 

As to the method of bringing science to bear on Scripture, the 
Physiologus gives an example in illustrating the passage in the 
book of Job which speaks of the old lion perishing for lack of 
prey. Out of the attempt to explain an unusual Hebrew word in 
the text there came a curious development of error, until we find 
fully evolved an account of the ant-lion, which, it gives us to un- 
derstand, was the lion mentioned by Job, and it says: “ As tothe 
ant-lion, his father hath the shape of a lion, his mother that of an 
ant; the father liveth upon flesh and the mother upon herbs; 
these bring forth the ant-lion, a compound of both and in part 
like to either ; for his fore part is like that of a lion and his hind 
part like that of an ant. Being thus composed, he is neither able 
to eat flesh like his father nor herbs like his mother, and so he 
perisheth.” 

The same sort of science flourished in the Bestiaries, which 
were used everywhere and especially in the pulpits for the edifi- 
cation of the faithful. In all of these, as in that compiled early 
in the thirteenth century by an ecclesiastic, William of Nor- 
mandy, we have this lesson, borrowed from the Physiologus: 
“The lioness giveth birth to cubs which remain three days with- 
out life. Then cometh the lion, breatheth upon them, and bring- 
eth them to life... . Thus it is that Jesus Christ during three 
days was deprived of life, but God the Father raised him glo- 
_Tiously.” ; 

Pious use was constantly made of this science, especially by 
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monkish preachers. The phoenix rising from his ashes proves 
the doctrine of the resurrection; the structure and mischief of 
monkeys prove the existence of demons; the fact that certain 
monkeys have no tails proves that: Satan has been shorn of 
his glory ; the weasel, which “constantly changes its place, is a 
type of the man estranged from the word of God, who findeth 
no rest.” 

The moral treatises of the time often took the form of works 
on natural history, in order the more fully to exploit these re- 
ligious teachings of Nature. Thus from the Dominican Thomas 
of Cantimpré, who called his book De Apibus (On Bees), we learn 
that “ the wasps persecute the bees and make war on them out of 
natural hatred”; and these, he tells us, typify the demons who 
dwell in the air and with lightning and tempest assail and vex 
mankind—whereupon he fills a long chapter with anecdotes of such 
demonic warfare on mortals. In like manner his fellow-Domini- 
can, the inquisitor Nider,in his book the Ant Hill, teaches us 
that the ants in Ethiopia, which are said to have horns and to 
grow so large as to look like dogs, are emblems of atrocious here- 
tics, like Wyclif and the Hussites, who bark and bite against the 
truth; while the ants of India, which dig up gold out of the 
sand with their feet and hoard it, though they make no use of 
it, symbolize the fruitless toil with which the heretics dig out 
the gold of Holy Scripture and hoard it in their books to no 
purpose, 

This pious spirit not only pervaded science, it bloomed out in 
art, and it meets us especially in the cathedrals. In the gargoyles 
overhanging the walls, in the grotesques clambering about the 
towers or perched upon pinnacles, in the dragons prowling under 
archways or lurking in bosses of foliage, in the apocalyptic beasts 
carved upon the stalls of the choir, stained into the windows, 
wrought into the tapestries, illuminated in the letters and borders 
of psalters and missals, these marvels of creation suggested every- 
where morals from the Physiologus, the Bestiaries, and the Ex- 
empla.* 





* For the Physiologus, Bestiaries, etc., see Berger de Xivrey, Traditions Tératologiques ; 
also Hippeau’s edition of the Bestiary of Guillaume de Normandie, Caen, 1852, and such 
medizeval books of Exempla as the Lumen Nature; also Hoefer, Histoire de la Zoologie ; 
also Rambaud, Histoire de la Civilisation Francaise, Paris, 1885, vol. i, pp. 368, 369; also 
Cardinal Pitra, preface to the Spicilegium Solismense, Paris, 1855, passim ; also Carus, 
Geschichte der Zoologie ; and for an admirable summary, the article Physiologus in the 
Encyc. Brit. In the illuminated manuscripts in the Library of Cornell University are some 
very striking examples of grotesques. For admirably illustrated articles on the Bestiaries, 
see Cahier and Martin, Mélanges d’Archéologie, Paris, 1851, 1852, and 1856, vol. ii of the 
first series, pp. 85-232, and second series, volume on Curiosités Mystérieuses, pp. 106-164 ; 
also J. R. Allen, Early Christian Symbolism in Great Britain and Ireland (London, 1887), 
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Here and there among men who were free from church control 
we have work of a better sort. In the twelfth and thirteenth cen- 
turies Abd Allatif made observations upon the natural history of 
Egypt which showed a truly scientific spirit, and the Emperor 
Frederick II attempted to promote a more fruitful study of Na- 
ture; but one of these men was abhorred as a Mussulman and the 
other as an infidel. Far more in accordance with the spirit of the 
time was the ecclesiastic Giraldus Cambrensis, whose book on the 
topography of Ireland bestows much attention upon the animals 
of the island, and rarely fails to make each contribute an appro- 
priate moral. For example, he says that in Ireland “eagles live 
for so many ages that they seem to contend with eternity itself; 
so also, the saints, having put off the old man and put on the new, 
obtain the blessed fruit of everlasting life.” Again, he tells us, 
“Eagles often fly so high that their wings are scorched by the 
sun; so those who in the Holy Scriptures strive to unravel the 
deep and hidden secrets of the heavenly mysteries, beyond what 
is allowed, fall below as if the wings of the presumptuous imagi- 
nations on which they are borne were scorched.” 

In one of the great men of the following century began to ap- 
pear a slight gleam of healthful criticism: Albert the Great, in 
his work on the animals, dissents from the widespread belief that 
certain birds spring from trees and are nourished by the sap, and 
also from the theory that some are also generated in the sea from 
decaying wood. 

But it required many generations for such skepticism to pro- 
duce much effect, since we find among the illustrations in the edi- 
tion of Mandeville published about the time of the Reformation 
not only careful accounts but a pictured representation of birds 
produced in the fruit of trees.* 

This general employment of natural science for biblical illus- 
tration and the edification of the faithful went on after the Ref- 
ormation. Luther frequently made this use of it, and his exam- 
ple controlled his followers, In 1612 Wolfgang Franz, Professor 
of Theology at Luther’s university, gave to the world his sacred 
history of animals, which went through many editions. It con- 
tained a very ingenious classification, describing “ natural drag- 





lecture vi; for an exhaustive discussion of the subject, see, Das Thierbuch des worman- 
nischen Dichters Guillaume le Clerc, herausgegeben von Reinisch, Leipsic, 1890 ; and, for 
an Italian example, Goldstaub und Wendriner, Ein Tosco-Venezianischer Bestiarius, Halle, 
1892, where is given, on pp. 369-371, a very pious but very comical tradition regarding the 
beaver, hardly more than mentionable to ears polite. 

* For Giraldus Cambrensis, see the edition in the Bohn Library, London, 1863, p. 30; 
for Abd Allatif and Frederick II, see Hoefer, as above; for Albertus Magnus, see the 
. De Animalibus, lib. xxiii; for the illustrations in Mandeville, see the Strasburg edition, 
1484, 
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ons,” which have three rows of teeth to each jaw, and he piously 
adds, “ the principal dragon is the Devil.” 

Near the end of the same century, Father Kircher, the great 
Jesuit professor at Rome, holds back the skeptical current, insists 
upon the orthodox view, and represents among the animals enter- 
ing the ark sirens and griffins. 

Yet even among theologians we note here and there a skeptical 
spirit in natural science. Early in the same seventeenth century 
Eugéne Roger published his Travels in Palestine. As regards the 
utterances of Scripture he was soundly orthodox ; he prefaces his 
work with a map showing, among other important points referred 
to in biblical history, the place where Samson slew a thousand 
Philistines with the jawbone of an ass, the cavern which Adam 
and Eve inhabited after their expulsion from paradise, the spot 
where Balaam’s ass spoke, the place where Jacob wrestled with 
the angel, the steep place down which the swine possessed of 
devils plunged into the sea, the position of the salt statue which 
was once Lot’s wife, the place at sea where Jonah was swallowed 
by the whale, and “the exact spot where St. Peter caught one 
hundred and fifty-three fishes.” 

As to natural history, he sees, describes, and discusses with 
great theological acuteness the basilisk. He tells us that the 
animal is about a foot and a half long, is shaped like a crocodile, 
and kills people with a single glance. The one which he saw was 
dead, fortunately for him, since in the time of Pope Leo [V—as 
he tells us—one appeared in Rome and killed many people by 
merely looking at them; but the Pope destroyed it with his 
prayers and the sign of the cross. He informs us that Provi- 
dence has wisely and mercifully protected man by requiring the 
monster to cry aloud two or three times whenever it leaves its 
den, and that the divine wisdom in creation is also shown by the 
fact that the monster is obliged to look its victim in the eye and 
at a certain fixed distance before its glance can penetrate the vic- 
tim’s brain and so pass to his heart. He also gives a reason for 
supposing that the same divine mercy has provided that the crow- 
ing of a cock will kill the basilisk. 

Yet even in this good and credulous missionary we see the 
influence of Bacon and the dawn of experimental science; for, hav- 
ing been told many stories regarding the salamanders, he secured 
one, placed it alive upon the burning coals, and reports to us that 
the legends concerning its power to live in the fire are untrue, 
He also tried experiments with the chameleon, and found that the 
stories told of it were to be received with much allowance: while, 
then, he locks up his judgment whenever he discusses the letter 
of Scripture, he uses his mind in other things much after the mod- 
ern method. 
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In the second half of the same century Hottinger, in his Theo- 
logical Examination of the History of Creation, breaks from the 
belief in the phoenix; but his skepticism is carefully kept within 
the limits imposed by Scripture. He avows his doubts, first, “ be- 
cause God created the animals in couples, while the pheonix is 
represented as a single, unmated creature”; secondly, “ because 
Noah, when he entered the ark, brought the animals in by sevens, 
while there were never so many individuals of the pheenix spe- 
cies”; thirdly, because “no man is known who dares assert that 
he has ever seen this bird”; fourthly, because “ those who assert 
there is a phoenix differ among themselves.” 

In view of these attacks on the salamander and the phoenix, 
we are not surprised to find before the end of the century an at- 
tack on the basilisk; the eminent Prof. Kirchmaier, at the Uni- 
versity of Wittemberg, treats both phoenix and basilisk alike as 
old wives’ fables. As to the phoenix, he denies its existence, not 
only because Noah took no such bird into the ark, but also be- 
cause “birds come from eggs, not from ashes.” But the unicorn 
he can not resign, nor will he even concede that the unicorn 
is a rhinoceros; he appeals to Job and to Marco Polo to prove 
that this animal, as usually conceived, really exists, and says, 
“Who would not fear to deny the existence of the unicorn, since 
Holy Scripture names him with distinct praises?” As to the 
other great animals mentioned in Scripture, he is so rationalistic 
as to admit that behemoth was an elephant and leviathan a 
whale. 

But these germs of a fruitful skepticism grew, and we soon 
find Dannhauer going a step further and declaring his disbelief 
even in the unicorn, insisting that it was a rhinoceros, only that 
and nothing more. Still, the main current continued strongly 
theological. In 1712 Samuel Bochart published his great work 
upon the animals of Holy Scripture. As showing its spirit we 
may take the titles of the chapters on the horse: 

Chapter VI. Of the Hebrew name of the horse. 

Chapter VII. Of the colors of the six horses in Zechariah. 

Chapter VIII. Of the horses in Job. 

Chapter IX. Of Solomon’s horses and of the texts wherein the 
writers praise the excellence of horses. 

Chapter X. Of the consecrated horses of the sun. 

Among the other titles of chapters are such as: Of Balaam’s 
Ass; Of the Thousand Philistines slain by Samson with the Jaw- 
bone of an Ass; Of the Golden Calves of Aaron and Jeroboam; 
Of the Bleating, Milk, Wool, External and Internal Parts of Sheep 
mentioned in Scripture; Of Notable Things told regarding Lions 
in Scripture; Of Noah’s Dove and of the Dove which appeared at 
Christ’s Baptism. Mixed up in the book with the principal mass 
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drawn from Scripture were many facts and reasonings taken from 
investigations by naturalists; but all were carefully permeated 
by the theological spirit.* 

The inquiry into Nature having thus been pursued nearly two 
thousand years theologically, we find by the middle of the six- 
teenth century some promising beginnings of a different method 
—the method of inquiry into Nature scientifically—the method 
which seeks not plausibilities but facts. At that time Edward 
Wotton led the way in England and Conrad Gesner on the con- 
tinent, by observations widely extended, carefully noted, and 
thoughtfully classified. 

This better method of interrogating Nature soon led to the 
formation of societies for the same purpose. In 1560 was founded 
an Academy for the study of Nature at Naples, but theologians, 
becoming alarmed, suppressed it, and for nearly one hundred years 
there was no new combined effort of that sort until in 1645 began 
the meetings in London of what was afterward the Royal Society. 
Then came the Academy of Sciences in France, and the Academia 
del Cimento in Italy; others followed in all parts of the world, 
and a great new movement was begun. 

Theologians soon saw a danger in this movement. In Italy, 
Prince Leopold dei Medici, a protector of the Florentine Academy, 
was bribed with a cardinal’s hat to neglect it, and from the days 
of Urban VIII to Pius IX a similar spirit was there shown. In 
France there were frequent ecclesiastical interferences, of which 
Buffon’s humiliation for stating a simple scientific truth was a 
noted example. In England Protestantism was at first hardly 
more favorable toward the Royal Society, and the great Dr. South 
denounced it in his sermons as irreligious. 

Fortunately, one thing prevented an open breach between 
theology and science; while new investigators had mainly given 
up the mediw#val method so dear to the Church, they had very 
generally retained the conception of direct creation and of design 
throughout creation—a design having as its main purpose the 
profit, enjoyment, instruction, and amusement of man. 

On this the naturally opposing tendencies of theology ahd 
science were compromised. Science, while somewhat freed from 
its old limitations, became the handmaid of theology in illustrat- 
ing the doctrine of creative design, and always with apparent 





* For Franz and Kircher, see Perrier, La Philosophie Zoologique avant Darwin, Paris, 
1884, p. 29; for Roger, see his La Terre Saincte, Paris, 1664, pp. 89-92, 139, 218, etc. ; 
for Hottinger, see his Historie Creationis Examen theologico-philologicum, Heidelberg, 
1659, lib. vi, Quest. Ixxxiii; for Kirchmaier, see his Disputationes Zoologice (published 
collectively after his death), Jena, 1736 ; for Dannhauer, see his Disputationes Theologicer, 
Leipsic, 1707, p 14; for Bochart, see his Hierozoikon, sive De Animalibus Sacre Scripture, 
Leyden, 1712. : 
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deference to the Chaldean and other ancient myths and legends 
embodied in the Hebrew sacred books. 

About the middle of the seventeenth century came a great con- 
quest of the scientific over the theologic method. At that time 
Francesco Redi published the results of his inquiries into the 
doctrine of spontaneous generation. For over two hundred years 
the accepted doctrine had been that water, filth, and carrion had 
received power from the Creator to generate worms, insects, and 
a multitude of the smaller animals. This doctrine had been espe- 
cially welcomed by St. Augustine and many of the fathers, since 
it relieved the Almighty of making, Adam of naming, and Noah 
of living in the ark with these innumerable despised species, 
But to this fallacy Redi put an end. By researches which could 
not be gainsaid, he showed that every one of these animals came 
from an egg; each, therefore, must be the lineal descendant of an 
animal created, named, and preserved from “the beginning.” 

Similar work went on in England, but with a more distinctly 
religious tendency. In the same seventeenth century a very 
famous and popular English book was that by the naturalist 
John Ray, a fellow of the Royal Society, who produced a num- 
ber of works on plants, fishes, and birds; but the most widely 
read among all his books was entitled The Wisdom of God mani- 
fested in the Works of Creation. Between the years 1691 and 1827 
it passed through nearly twenty editions. 

Ray argues the goodness and wisdom of God from the adapta- 
tion of the animals not only to man’s uses but to their own lives 
and surroundings. 

In the first years of the eighteenth century Dr. Nehemiah Grew, 
of the Royal Society, published his Cosmologia Sacra to refute 
anti-scriptural opinions by producing evidences of creative design. 
Discoursing on “the ends of Providence,” he says, “ A crane, 
which is scurvy meat, lays but two eggs in the year, but a pheas- 
ant and partridge, both excellent meat, lay and hatch fifteen or 
twenty.” He points to the fact that “those of value which lay 
few at a time sit the oftener, as the woodcock and the dove.” He 
breaks decidedly from the doctrine that noxious things in Nature 
are caused by sin, and shows that they, too, are useful; that, “if 
nettles sting, it is to secure an excellent medicine for children and 
cattle”; that, “if the bramble hurts man, it makes all the better 
hedge”; and that, “if it chances to prick the owner, it tears the 
thief.” “ Weasels, kites, and other hurtful animals induce us to 
watchfulness; thistles and moles, to good husbandry ; lice oblige 
us to cleanliness in our bodies, spiders in our houses, and the 
moth in our clothes.” This very optimistic view, triumphing over 
. the theological theory of noxious animals and plants as effects of 
sin, which prevailed with so much force from St. Augustine to 
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Wesley, was developed into nobler form during the century by 
various thinkers, and especially by Archdeacon Paley, whose 
Natural Theology exercised a powerful influence down to recent 
times. The same tendency appeared in other countries. Various 
philosophers did indeed show weak points in the argument, and 
Goethe made sport of it in a noted verse, praising the forethought 
of the Creator in foreordaining the cork tree to furnish stoppers 
for wine-bottles. 

Shortly before the middle of the nineteenth century the main 
movement culminated in the Bridgewater Treatises. Pursuant to 
the will of the eighth Earl of Bridgewater, the President of the 
Royal Society selected eight persons, each to receive a thousand 
pounds sterling for writing and publishing a treatise on the 
“power, wisdom, and goodness of God, as manifested in the crea- 
tion.” Of these, the leading essays in regard to animated Nature 
were those of Thomas Chalmers, on The Adaptation of External 
Nature to the Moral and Intellectual Condition of Man; of Sir 
Charles Bell, on The Hand, as evincing Design; of Roget, Animal 
and Vegetable Physiology with reference to Natural Theology; 
and of Kirby, on The Habits and Instincts of Animals with refer- 
ence to Natural Theology. 

Besides these there were treatises by Whewell, Buckland, 
Kidd, and Prout. The work was nobly done. It was a marked 
advance on all that had appeared before in matter, method, and 
spirit. Looking back upon it now we can see that it was pro- 
visional, but that it was none the less fruitful in truth. Here we 
may well remember Darwin’s remark on the stimulating effect of 
mistaken theories, as compared with the sterilizing effect of mis- 
taken observations: mistaken observations lead men astray, mis- 
taken theories suggest true theories. 

An effort made in so noble a spirit certainly does not deserve 
the ridicule that, in our own day, has sometimes been lavished 
upon it. Curiously, indeed, one of the most contemptuous of 
these criticisms has been recently made by one of the most strenu- 
ous defenders of orthodoxy. No less eminent a standard-bearer 
of the faith than the Rev. Prof. Zoeckler says of this great move- 
ment to demonstrate creative purpose and design, and of the men 
who took part in it, “The earth appeared in their representation 
of it like a great clothing shop and soup kitchen, and God as a 
glorified rationalistic professor.” Such a statement as this is far 
from just to the conceptions of such men as Butler, Paley, and 
Chalmers, no matter how fully the thinking world has now out- 
lived them.* 





* For Ray, see the work cited, London, 1827, p. 158. For Grew, see Cosmologia Sacra, 
or a Discourse on the Universe, as it is the Creature and Kingdom of God; chiefly written 






























736 THE POPULAR SCIENCE MONTHLY. 


But, noble as the work of these men was, the foundation of 
fact on which they reared it became evidently more and more in- 
secure. 

As far back as the seventeenth century far-sighted theolo- 
gians had begun to discern difficulties more serious than any that 
had before confronted them. More and more it was seen that the 
number of different species was far greater than the world had 
hitherto imagined. Greater and greater had become the old diffi- 
culty in conceiving that, of these innumerable species, each had 
been specially created by the Almighty hand, that each had been 
brought before Adam by the Almighty to be named, and that 
each, in couples or in sevens, had been gathered by Noah into 
the ark. But the difficulties thus suggested were as nothing com- 
pared to those raised by the distribution of animals. 

Even in the first days of the Church this had aroused serious 
thought, and above all in the great mind of St. Augustine. In his 
City of God he had stated the difficulty as follows: “ But there is 
a question about all these kinds of beasts, which are neither 
tamed by man, nor spring from the earth like frogs, such as 
wolves and others of that sort,...as to how they could find 
their way to the islands after that flood which destroyed every 
living thing not preserved in the ark. . . . Some, indeed, might 
be thought to reach islands by swimming, in case these were very 
near; but some islands are so remote from continental lands that 
it does not seem possible that any creature could reach them by 
swimming. It is not an incredible thing, either, that some ani- 
mals may have been captured by men and taken with them to 
those lands which they intended to inhabit, in order that they 
might have the pleasure of hunting, and it can not be denied that 
the transfer may have been accomplished through the agency of 
angels, commanded or allowed to perform this labor by God.” 

But this question had now assumed a magnitude of which St. 
Augustine never dreamed. Most powerful of all agencies to 
increase this difficulty were the voyages of Columbus, Vasco da 
Gama, Magellan, Amerigo Vespucci, and other great navigators 
of the period of discovery. Still more serious- became the diffi- 
culty as the continent islands of the southern seas were ex- 
plored. Every navigator brought home tidings of new species of 
animals and of races of men living in parts of the world where 





to demonstrate the Truth and Excellency of the Bible, by Dr. Nehemiah Grew, Fellow of 
the College of Physicians and of the Royal Society, London, 1701. For Paley and the 
Bridgewater Treatises, see the usual editions; also Lange, History of Rationalism. Goethe’s 
couplet ran as follows : 
“ Welche Verehrung verdient der Weltenerschipfer, dér Gnidig, 
Als er den Korkbaum erschuf, gleich auch die Stopfel erfand.” 
For the quotation from Zoeckler, see his work already cited, vol. ii, pp. 74, 440. 
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the theologians, relying on the explict statement of St. Paul that 
the gospel had gone into all lands, had for ages declared there 
could be none; until finally it overtaxed even the theological 
imagination to conceive of angels, in obedience to the divine com- 
mand, distributing over the earth the various animals, dropping 
the megatherium in South America, the archeopteryx in Europe, 
the ornithorhynchus in Australia, and the opossum in North 
America. 

It was under the impression made by the beginnings of this 
new array of facts established by the earlier voyages of discovery 
that in 1667 Abraham Milius published at Geneva his book on 
The Origin of Animals and the Migrations of Peoples: An acute 
author says that this book shows, as no other does, the shock and 
strain to which the discovery of America subjected the received 
theological scheme of things. The book was issued with the full 
and special approbation of the Bishop of Salzburg, and it indi- 
cates the possibility that a solution of the whole trouble might be 
found in the text, “ Let the earth bring forth the living creature 
after his kind.” Milius goes on to show that the ancient philoso- 
phers agree with Moses, and that “the earth and the waters, and 
especially the heat of the sun and of the genial sky, together with 
that slimy and putrid quality which seems to be inherent in the 
soil, may furnish the origin for fishes, terrestrial animals, and 
birds.” On the other hand, he is very severe against those who 
imagine that man can have had the same origin with animals, 
But the subject with which Milius especially grapples is the dis- 
tribution of animals. He is greatly exercised by the many species 
found in America and in remote islands of the ocean—species 
entirely unknown in the other continents—and of course he is 
especially troubled by the fact that these species existing in those 
exceedingly remote parts of the earth do not exist in the neigh- 
borhood of Mount Ararat. He confesses that to explain the dis- 
tribution of animals is the most difficult part of the problem. If 
it be urged that birds could reach America by flying and fishes 
by swimming, he asks, “ What of the beasts which neither fly nor 
swim?” Yet even as to the birds he asks, “Is there not an in- 
finite variety of winged creatures who fly so slowly and heavily, 
and have such a horror of the water, that they would not even 
dare trust themselves to fly over a wide river?” As to fishes, he . 
says, “They are very averse to wandering from their native 
waters,” and he shows that there are now reported many species 
of American and East Indian fishes entirely unknown on the 
other continents, whose presence, therefore, can not be explained 
by any theory of natural dispersion. 

Of those who suggest that land animals may have been dis- 
persed over the earth by the direct agency of man for his use or 
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pleasure he asks: “ Who would like to get different sorts of lions, 
bears, tigers, and other ferocious and noxious creatures on board 
ship ? who would trust himself with them ? and who would wish 
to plant colonies of such creatures in new, desirable lands ?” 

His conclusion is that plants and animals take their origin in 
the lands wherein they are found—an opinion which he brings 
Moses to support with passages from the two narrations in Gene- 
sis which imply generative force in earth and water. 

But in the eighteenth century matters had become even worse 
for the theological view. To meet the difficulty the eminent 
Benedictine, Dom Calmet, in his commentary expressed the belief 
that all the species of a genus had originally formed one species, 
and he dwelt on this view as one which enabled him to explain 
the possibility of gathering all animals into the ark. This idea, 
dangerous as it was to the fabric of orthodoxy and involving a 
profound separation from the general doctrine of the Church, 
seems to have been abroad among thinking men, for we find in 
the latter half of the same century even Linnzus incline to con- 
sider it. It was, indeed, time that some new theological theory 
be evolved; the great Linnzus himself, in spite of his famous 
declaration in favor of the fixity of species, had dealt a death 
blow to the old theory. In his Systema Nature, published in the 
middle of the eighteenth century, he had enumerated four thou- 
sand species of animals, and the difficulties involved in the nam- 
ing of each of them by Adam and in bringing them together in the 
ark appeared to all thinking men more and more insurmountable. 

What was more embarrassing, the number of distinct species 
went on increasing rapidly, indeed enormously, until—as an emi- 
nent zodlogical authority of our own time has declared, “For 
every one of the species enumerated by Linnzeus, more than fifty 
kinds are known to the naturalist of to-day, and the number of 
species still unknown doubtless far exceeds the list of those 
recorded.” 

Already there were premonitions of the strain made upon 
Scripture by requiring a hundred and sixty distinct miraculous 
interventions of the Creator to produce the hundred and sixty 
species of land shells found in the little island of Madeira alone, 
and fourteen hundred distinct interventions to produce the actual 
number of distinct species of a single well-known shell. 

Ever more and more difficult, too, became this question of the 
geographical distribution of animals. As new explorations were 
made in various parts of the world, this danger to the theological 
view went on increasing. The sloths in South America suggested 
painful questions: how could animals so sluggish have got away 
from the neighborhood of Mount Ararat so completely and have 


_ ° traveled so far ? 
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The explorations in Australia and neighboring islands made 
matters still worse, for there was found in those regions a whole 
realm of animals differing widely from those of other parts of the 
earth. 

The problem before the strict theologians became, for exam- 
ple, how to explain the fact that the kangaroo can have been in 
the ark and be now only found in Australia ; his saltatory powers 
are indeed great, but how could he by any series of leaps have 
sprung across the intervening mountains, plains, and oceans to 
that remote continent; and, if the theory were adopted that at 
some period a causeway extended across. the vast chasm separat- 
ing Australia from the nearest mainland, why did not lions, 
tigers, camels, and camelopards force or find their way across it ? 

The theological theory, therefore, had by the end of the last 
century gone to pieces. The wiser theologians waited; the un- 
wise indulged in exhortations to “root out the wicked heart of 
unbelief,” in denunciation of “science falsely so called,” and in 
frantic declarations that “the Bible is true”—by which they 
meant that the limited understanding of it which they had hap- 
pened to inherit is true. 

By the middle of the nineteenth century the whole theological 
theory of creation—though still preached everywhere as a mat- 
ter of form—was clearly seen by all thinking men to be hope- 
lessly lost ; such strong men as Cardinal Wiseman in the Roman 
Church, Dean Buckland in the Anglican, and Hugh Miller in the 
Scottish Church, made heroic efforts to save something from it, 
but all to no purpose. That sturdy Teutonic and Anglo-Saxon 
honesty, which is the best legacy of the middle ages to Christen- 
dom, asserted itself in the old strongholds of theological thought 
—the universities. Neither the powerful logic of Bishop Butler 
nor the nimble reasoning of Archdeacon Paley availed. Just as 
the line of astronomical thinkers from Copernicus to Newton had 
destroyed the old astronomy, in which the earth was the center, 
and the Almighty sitting above the firmament the agent in mov- 
ing the heavenly bodies about it with his own hands, so now a 
race of biological thinkers had destroyed the old idea of a Cre- 
ator minutely contriving and fashioning all animals to suit the 
needs and purposes of man. They had developed a system of a 
very different sort, and of this we shall speak in the next chapter.* _ 





* For Abraham Milius, see his De Origine Animalium et Migratione Populorum, 
Geneva, 1667; also Kosmos, 1877, H. 1, 8. 36; for Linneus’s declaration regarding spe- 
cies, see the Phil. Bot., 99, 157; for Calmet and Linnaus, see Zoeckler, vol. ii, p. 237. As’ 
to the enormously increasing numbers of species in zodlogy and botany, see President D. 8. 
Jordan, Science Sketches, pp. 176, 177; also, for pithy statement, Laing’s Problems of the 
Future, chap. vi. 
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TRUSTS THEIR OWN CORRECTIVE. 


By GEORGE A. RICH. 


2 en test of a theory is to predict what will happen. When 
the cry was first raised a few years ago against the so-called 
trusts, and legislation of one kind and another was proposed, there 
were those who declared that if these combinations were left 
alone they would prove their own worst enemies. -In other 
words, there were inherent weaknesses in the trust mode of doing 
business which, so far as the public was concerned, took all the 
teeth out of it. But the politicians and legislators brushed this 
contention aside as so much “rubbish” and “ mere theory,” and 
proceeded to attempt by statutory enactment what an early pope 
had tried by bull—that is, to stay the operation of a natural law, 
As to how well they succeeded, the failure of the Government to 
enforce the anti-trust law, and the rapid increase of these combi- 
nations in the face of popular opposition, constitute a sufficient 
answer. In the meantime the prediction, which they so curtly 
rejected, is receiving its verification in the developments now 
taking place among those great organizations of capital and in- 
dustry. 

The most effective of these corrective agencies are the unequal 
conditions brought about by the union of weak establishments 
with strong ones and the certainty of competition. The original 
object of the combination was to prevent disastrous competition. 
To be sure, the apparent success of some of the chief ones has 


dazzled the minds of business men and led to the formation of - 


others for the sole purpose of realizing larger profits at the ex- 
pense of the public. But an examination of the history of most 
of them will show that they grew out of bitter contests which 
‘threatened disaster and ruin to those engaged in the industry. 
This movement toward consolidation dates in this country from 
the close of the civil war, The return of capital to the normal 
channels of industry following that led to an overstimulation in 
many branches. Up to that time the productive capacity of the 
country had not been equal to. its capacity of consumption. With 
manufacturers it had been a race for possession. But that point 
_ had been passed, Possible production was in excess of possible 
consumption, and it became with many a question of divide or 
fight. From the point of the manufacturers the preliminary 
combinations which followed were open to two serious objec- 
tions; They could not be established by contract, because the 
common law treated such agreements as against public policy, 
while the statute law made it a misdemeanor to-enter into them. 
Furthermore, where the law was evaded and such agreements 
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were entered into, they proved in nearly every case inoperative, 
from the fact that there was no power to enforce their conditions. 
The consolidation of competing interests or the principle of 
“ division,” therefore, seemed the only thing possible. This was 


notably the position of the Michigan salt manufacturers, whose. 


association was the outgrowth of competition so fierce that many 
of them went to the wall. It is likewise true of the whisky trust. 
When the United States Government, near the beginning of the 
civil war, raised the internal revenue tax on whisky by succes- 
sive stages from twenty cents to two dollars per gallon, with a 
considerable interval intervening between the several advances, 
an extraordinary stimulus was given to the manufacture. Dis- 
tilleries without number sprang into existence. The result was 
that the output was far beyond the necessities of the market and 
it was a ruinous fight for life. In less degree this was the case 
with the cordage, cotton-oil, and bagging trusts. 

Now, it is evident that combinations so formed stand in an 
anomalous position. Made up of both strong and weak establish- 
ments, the resulting corporation may be more powerful than some 
of its constituent members, but it is far from being equal to its 
prosperous ones. It is loaded down with old factories and anti- 
quated machinery; it is capitalized at three or four times its 
actual value; and its managers are obliged, if they do what is 
expected of them, to support this rubbish and pay a profit be- 
sides. Were these combinations protected in the full control of 
their market, and were their products such that the public could 
not do without them or find a substitute for them, they might 
count on something like success. But capital*is always on the 
outlook for prizes. It is always ready to make daring ventures 
in the hope of large returns. The fact that any one of these com- 
binations can make eight or ten per cent on an inflated capital is 
clear evidence that the return for legitimate investment might 
be much greater. So the independent operator enters the field. 
The inevitable war of prices has been delayed a little, but the 


_ delay has permitted the growth of new and powerful organiza- 


tions against the old concerns. 

This point has been admirably illustrated in the experiences of 
the lead trust. It was not long ago that the annual meeting of 
the stockholders of that enterprise was held, and in the report of 
the president appeared this significant statement: “There has 
been, and always will be, competition in each class of goods 
manufactured by this company. It does not aim to obtain mo- 
nopoly.” The facts are, however, that at the beginning of 1892 
the trust had control of all the lead-works in this country with 
the exception of two small establishments, one in Boston and one 
in Philadelphia; and even these were bound to it by ironclad 
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contracts. It was as full a control of an industry as could be 
had. Of course, large profits were possible; but capital was 
attracted to the field. As a result, new plants were started until 
there are at the present time works enough outside the trust to 
.equal its output. But there is this striking difference between 
the trust and the independent manufacturers: the plants of the 
trust are capitalized for thirty million dollars; the independent 
plants, equal in capacity, represent an investment of only two 
million dollars. 

The course of the linseed-oil trust has been analogous. In 
1887, when the trust was started, it controlled between sixty and 
seventy per cent of the output of that product. As such it had 
-the manipulation of the market and realized handsome profits, 
despite the fact that it had to face the independent crushers and 
was hampered by watered capital. But, to do it, it raised the 
price of linseed oil so high that the attention of others was drawn 
to the industry. The president of the trust in his report for 1891 
said: “ It is not considered by your board of directors advisable 
to publish a detailed statement of the affairs of the company, for 
the reason that we find by the experience of the past year that 
our statements find their way into the public press. If made in 
detail, information is given to our competitors, to the detriment 








given to our last annual statement caused the building of ne 
works and consequent increasé in competition.” These independ 
ent crushers, strengthened by the newcomers and unhampered by 
weak plants, were able to wrest the market from the trust. Some 
months ago the trust sought a conference with its rivals and an 
effort was made to come to an understanding. That, however, 
has proved a failure, and competition ruled in the linseed-oil 
market. 

Furthermore, it is impossible to get control of any article in 
general demand. Such an attempt may temporarily succeed, but 
there are powerful forces which will drag it down sooner or later. 
Asan English writer says: “It is difficult to conceive of any 


of this company. There is no doubt whatever that the cof now 


body of capitalists being sufficiently powerful to monopolize an ~ 


article in general demand and to use their monopoly for any 
length of time to the serious hurt of the public. Directly prices 
became prohibitive there would be a formidable movement in the 
opposite direction and the monopoly would break down.” 
The fate of the copper syndicate is a striking proof of this. 
This scheme consisted in nothing less than forestalling the 
market of the whole world in copper for the period of three years. 


This the managers attempted to accomplish, and did accomplish 


for a me, by buying the output of all the copper mines in 
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teen cents per pound and one half of whatever the syndicate 
should be able to get above that. The immediate effect of this 
gigantic conspiracy was that the price of copper in the United 
States rose from thirteen to sixteen cents per pound, But the syn- 
dicate did not take the precaution to buy up all the old scrap co 
per in the world, nor all the metals that could be substituted i 
the arts for copper. Nor did it arrange with those who had been 
consuming copper that they should use it in the same quantiti 
whatever the price. The result was that the syndicate collapsed, 
[ dragging down with it one of the great banking institutions o 

France, ruining an untold number of individuals, and driving 
suicide the man who conceived the undertaking. 

The same points of weakness are apparent in the other combi- 
nations now before the public. Despite the tremendous power of 
the sugar trust, it has never been able to control the market for 
any length of time, as an examination of the prices of sugar for 
the years of its existence will show. The independent refiners 
have forced it to reduce its quotations, and later buy their plants 
up at a high valuation if it wished to escape competition. No 
sooner has that been done, however, than new refineries have been 
started, as is the situation at the present time. Obviously there 
must be an end to this procedure, even for a corporation with such 
resources as the American Sugar Refining Company has. The 
, same is true of the cordage trust. So strong an opponent of 
trusts as the New York Commercial Bulletin said of this at the 
time it was at the height of apparent prosperity: “ The enormous 
profits which the trust is now making can not but lead to the 
establishment of additional independent plants. These will be im 
as strong a position for successful competition as has been found. 
to be the case with the independent refiners of sugar. Under 
these circumstances the present enormous profits made- by the 
cordage trust will not continue.” The later fate of this same 
cordage company is a sad but striking commentary on the weak- 
nesses to which such enterprises are open. 

It is not contended that these corrective agencies will of them- 











selves work the downfall of the trusts. That is an impossibility 


under the present industrial conditions, But they will fix a — 
limit beyond which the trust can not go. Furthermore, they wil 


hasten the overthrow of all those combinations which seek 
carry along old and worthless plants and to follow discarded pro- 
| cesses of manufacture and wasteful methods of business. 
| trust mode of doing business as a means of getting large capit 
| and realizing the economies consequent on extensive production 
may bea SUCCESS ; but as a means of practicing extortion upon 
the public it is doomed to failure. Natural laws, after all, are 
stronger than the contrivances of man. 
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NEW LIGHTS ON THE PROBLEM OF FLYING. 


By Pror. JOSEPH LE CONTE. 


OME of the readers of The Popular Science Monthly may re- 
member that in November, 1888, I published an article in 
which I tried to show the physical impossibility of a true flying 
machine—i. e., one which could both lift and propel itself without 
the help of a balloon. The article was widely commented upon, 
the only objection urged being the threadbare one that more won- 
derful things than this have come to pass and will come to pass 
again. Since that time, however, a very elaborate series of ex- 
periments by Prof. Langley has thrown so much and so new light 
on the whole problem of flying, that I am forced to reconsider 
and modify somewhat the conclusions then reached. Having 
been asked to contribute a paper on the subject of flying to the 
World’s Congress of Aéronautics, I, a few months ago, reviewed 
the whole subject in the light of these new experiments. The 
pressure of other duties at that time prevented me from putting 
my thoughts in final form, and I laid aside my notes. But I feel 
that I owe it to myself, as well as to The Popular Science Month- 
ly, that I should again express my views under the changed con- 
ditions. This article, therefore, may be regarded as substantially 
what I would have given at the World’s Congress if I had had 
time then to prepare it. 

But this time I find it necessary to take up the subject from a 
more general point of view than before. My theme now is the 
problem of flying, both natural and artificial. I begin, therefore, 
with some discussion of the flight of birds. 

The bird’s wing has two distinct functions, viz., that of a pro- 
peller and that of an aéroplane. Both of these functions are per- 
formed by the wing in ordinary flight, but in different relative 
proportions according to the size of the bird and the extent of its 
wings. In insects and in small birds the wings act almost wholly 
as propellers. In large birds with great expanse of wings, ex- 
cept in rising, they act mainly as an aéroplane. This difference 
between small and large birds is fully recognized in my previous 
paper, but I did not then appreciate its supreme importance. 
Now it is on the properties of an aéroplane that the new light has 
been mainly shed, and it is therefore of its function in flight that 
I shall have most to say. First, however, a very few words on the 
bird’s wing as a propeller. 

The structure of a bird’s wing is a marvel of exquisite con- 
trivance—a wonderful combination of lightness, elasticity, and 
strength. The hollow quill, the tapering shaft, the vane com- 


. posed of barbs clinging together by elastic hooks, making thus an 
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impermeable yet flexible plane—all this has been often insisted on 
by writers on design in Nature. But there are two points not so 
often noticed which especially concern us here. 

1. Of the two vanes of each feather, the hinder one is much 
the broader. This, together with the manner of overlap, causes 
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Fie. 1.—Lowerrupmnat Section or THe Wine Pane anp Cross-sxction or Tures Fearu- 
ERs. a, shaft; 0, o’, vane. 








the feathers to rotate and close up into an impervious plane in 

the downstroke, and to open and allow the air to pass freely 

through in the upstroke, as shown in the figure (Fig. 1). This 

structure and arrangement produce the greatest possible effective- 

ness of the downstroke and the least possible loss in recovery for 
another stroke. 

2. The plane of the wing is supported not along the middle, 

but along the extreme anterior border, as shown in Fig. 2, which 
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Fie. 2.—D1acrammatio Cross-skcTion oF Birp’s Wine. a, wing bones; 5, plane. 


is a diagrammatic cross-section of the wing. The effect of the 
down stroke is to tip up the wing behind, as shown in Fig. 3. The 
whole force of the stroke, ab, is resolved into two components— 
one, ac, sustaining, and the other, bc, propelling onward. In 
easy flight, therefore, only downward flapping is necessary, al- 
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Fie. 8.—Diaerammatic Cross-szction or Birp’s Wrxe purmre Downsrroxs. a, b, whole 
force ; a, c, part sustaining ; b, c, part propelling. 


though in rapid flight doubtless the stroke is also a little back- 
ward, 

The same admirable adaptation is carried out in every part of 
the bird. The whole bird is an exquisitely constructed flying 
machine. The smallness of the head, the feet, and the viscera, 
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the lightness and the strength of the bones, all show that every- 
thing is subordinated to this one supreme function. In compar- 
ing a bird with an artificial flying machine it is necessary to bear 
this in mind. 

But it is in the use of the wing as an aéroplane that the most 
wonderful feats of bird locomotion consist. If we are ever to 
achieve artificial flight it must be by the application of the prin- 
ciples underlying these. There are four of these feats of bird 
flight which require special notice as bearing on the subject of 
artificial flight. These are hovering, poising, soaring, and sailing. 

HovERiInG.—There is some confusion in the use of this term, 
It always refers to a maintenance of a body in one position in the 
air; but this may be done in two ways—either by vigorous flap- 
ping of the wings, or else, under certain conditions, with no mo- 
tion of the wings at all. This latter, however, I shall call poising, 
and confine the term hovering to the former. In this sense hov- 
ering is seen in many insects and in the humming bird, and, 
among larger birds, in the sparrow hawk (Falco sparverius) and 
in the osprey (Pandion halietus). In these it is seen that in hov- 
ering the body is inclined upward, and the stroke of the wing is 
decidedly forward as well as downward. The reason of this is, as 
already explained, that downward strokes give onward motion. 
But the main thing to be observed in large birds is the violent 
struggles necessary to maintain position compared with the ease 
of onward flight. This difference furnishes the key to the prop- 
erties of an aéroplane, and was, I believe, first explained by 
Marey. In maintaining the body in the same position, as in hov- 
ering, the air gives way under each stroke of the wing, creating 
a downward current, thus greatly diminishing the effectiveness 
of the downstroke and increasing the loss in recovery or up- 
stroke. In progressive flight, on the contrary,and more and more 
as the progress is more rapid, every phase of the downstroke is on 
new air. The wing strikes on three feet or six feet or ten feet or 
twenty feet of air, according to the velocity of progress, with 
every stroke. The air has not time to give way before the wing 
passes on to new, unmoved air. But if it is difficult to maintain 
one position, as in hovering, it is evidently still more difficult, on 
this principle, to raise the body directly upward. This explains 
the difficulty experienced by a large bird like the condor in rising, 
and yet the ease and grace of progressive flight when well up. 
We will see hereafter the great importance of this principle, as 
shown by the experiments of Langley. 

Poisine.—By this term I mean the maintenance of a fixed 
position with outstretched, motionless wings. During my boy- 
hood I was fond of field sports of all kinds, and therefore a con- 
_ stant and accurate observer of the flight of birds; and yet, dur- 
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ing all that time, I never saw this feat. The reason was, that I 
lived in a perfectly flat country. I saw it for the first time when, 
at the age of fifteen, in going to college, I moved to a rolling 
country. It is best seen in a bare rolling country, like much of 
the western portion of the United States. The most perfect 
poising I have ever seen done was by the red-tailed hawk (Buleo 
montanus), on the bare, rolling lava plains of eastern Oregon. 
The conditions absolutely necessary are a rolling country and a 
steady breeze. The bird places himself above the brow of a hill 
with face to the wind. As long as the wind remains steady the 
bird retains his position, with outstretched wing, motionless. 

The explanation is as follows: As already said, the bird places 
himself facing the wind just above the brow of a hill. The wind 
is deflected upward by the slope of the hill. The bird places his 
aéroplane (wings and tail) in a plane inclining slightly downward, 
but not so much inclined as the slope of the hill, so that the wind 
still strikes the under side of the aéroplane. In this position the 
force of gravity would carry him downward and forward, while 
the wind would carry him upward and backward. The bird skill- 
fully adjusts the position of the aéroplane so that these two oppo- 
site forces shall exactly balance one another. As long as the wind 
remains steady his position is unchanged. If the wind changes 
in direction or in velocity, he wiggles himself a little, perhaps 
flaps once or twice, until he finds a new position of equilibrium, 
and again remains steady. This explanation is, I believe, com- 
plete. 

SoaRInG.—It is well known that many large and long winged 
birds, such as vultures, hawks, pelicans, etc., will sweep about in 
wide circles with motionless, outstretched wings, not only main- 
taining their level, but rising in ascending spiral until they disap- 
pear from view. I have often watched their easy, graceful motion 
for hours, and am quite sure that it is accomplished without any 
expenditure of energy at all commensurate with the work of ele- 
vation. How is it done? There is no problem of bird-flight upon 
which so much has been written, and so little of any value. Let 
us see first what are the necessary conditions. 

1. Every careful observer must have noted that the bird slopes 
downward along one half of the circle, so as to acquire high ve- 
locity, and then rises along the other half to a higher level than 
that from which he descendeds How can he rise higher ? 

2. Every clear thinker must see that this feat is impossible, 
and every careful observer must have noted that it is never done 
—in still air. For if air is still, even if there were no friction and 
no tendency to fall toward the ground, the most that the velocity 
acquired by the down slope could do would be to carry the bird 
back to the same level again. Therefore, in stillair the bird must 
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descend instead of ascend. A necessary condition, therefore, is 
wind; and, indeed, a soaring bird always drifts with the wind. 
The spiral is never upright, but always inclined to leeward. In 
soaring, the bird slopes downward with the wind, then turns and 
rises, facing the wind. How does wind help him ? 

3. The feat is physically impossible in an even current of air. 
It is strange that this is not seen at once; ,and yet excellent 
writers have become confused on this point. I confess that until 
recently I have been confused myself. It really follows as a ne- 
cessary consequence of the last conditions—for an even current is 
still air to the bird immersed in it, precisely as the earth is prac- 
tically still to us dwelling on it. If a cloud should intervene be- 
tween the bird and the earth, it would be impossible for him to 
know whether he was in a current or not. 

4, Therefore, in order to rise in a spiral without doing work 
by flapping, there must be differential currents, which the bird 
takes advantage of to do the work. 

EXPLANATION.—Now, there are such differential air currents. 
Wind, like all other currents, increases in velocity from bottom 
upward. Experiments show that on a grass meadow the velocity 
eight feet above ground is double of that at one foot, and the ve- 
locity goes on increasing upward. A gentle breeze on the plain 
becomes a furious wind on the mountain-top. Like all other cur- 
rents, too, there are differential currents side by side, the velocity 
along some stream lines being greater than along others. Also 
in air currents, especially, the velocity varies in time—i. e., the 
wind blows in puffs. These differential currents, both side by 
side and in altitude in time, would be evident at once if we could 
see the air. Now, the bird feels these invisible differential cur- 
rents, and skillfully uses them to lift himself. In soaring, the 
bird slopes downward with the wind, acquiring thus great veloci- 
ty, passes into a lower current of less velocity, then turns facing 
the wind, and shoots up a slope which carries him higher than 
the level of the start, then turns again in a current of still higher 
velocity, then descends again along a slope and repeats the same 
cycle. 

To explain more definitely : Observe (1) that the lines of a bird 
are so fine that the front resistance is almost zero. There is prac- 
tically only skin friction, which is also small. Observe (2) that 


with large aéroplane and rapid motion the fall by gravity is also 


very small. This is proved by experiments of Langley, to be 
described presently. Therefore, if the differential force of the air 
currents through which he circles is precisely equal to the skin 
friction plus the downward tendency, the bird will just rise to the 
level of the starting point; if greater, he will rise above that level. 


. In order to rise, therefore, the differential force of the successive 
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currents must be greater than this small amount. As the bird is 
immersed in the current, and if he uses the whole available dif- 
ferential force in rising, none is left over for progress against the 
wind. He therefore drifts with the wind. 

I have spoken thus far only of differential currents in altitude, 
for these can always be depended upon, but there may be also dif- 
ferential currents side by side. These might be utilized in the 
same way. The same may be said also of differential currents in 
time—i. e., successive puffs or gusts. The bird may take advan- 
tage of these. If so, he would slope down with the gust and come 
back and rise in the interval. 

5. SAILInc.—Many large birds fly with alternate intervals of 
flapping and sailing. But in such cases the bird always loses 
either velocity or height during the sail, which it recovers only 
by flapping. There is nothing remarkable in this. But some sea 
birds which live almost continuously on the wing and usually in 
a high wind, acquire an almost incredible expertness in the use of 
the wings as an aéroplane, and sometimes go for hours and over 
many miles of space without flapping once. The most wonderful 
bird in this regard is probably the albatross. On several voyages 
from Oregon to San Francisco I have watched these birds with 
their long, narrow wings rigidly extended, skimming the surface 
of the sea, then rising and wheeling and swooping, and again 
skimming, but without moving a feather for hours, I will briefly 
describe the phenomenon as I have seen it. The explanation will 
be brought out as I proceed. 

I will suppose a wind aft, as was the case in most of my obser- 
vations. The bird follows the boat, skimming the very surface of 
the sea perhaps for several hours; then, finding that he is losing 
ground, wheels about, facing the wind, shoots up to forty or fifty 
feet above the sea, then turns again with the wind, swoops down 
a steep incline, acquiring great speed both by the high velocity of 
the upper stratum and by the descent, then skims the surface 
again, and quickly overtakes the boat, to repeat the same evolu- 
tion. With head wind these evolutions are more frequent. As 
before, he skims the surface behind the boat, but more quickly 
begins to lose ground; then rises and then wheels and swoops 
downward, leaving the boat; then, having acquired the necessary 
velocity, he again turns and skims the surface in air of small 
velocity, and in spite of head wind overtakes the boat, to repeat 
the same evolution. For hours these evolutions are repeated, the 
wings remaining motionless, with only varying position toward 
the wind. 

Here, again, the bird takes advantage of the great difference of 
velocity between the lower and the upper strata of the air. Doubt- 
less, also, with head wind, advantage is taken of éddies in the wake 
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of the boat. In all cases, if the wind slackens, the bird flaps now 
and then. If it stops, he flaps all the time. It can not be done in 
still air. 

With the wind on the side the evolution must of course be dif- 
ferent, but, as I have not watched this case, I will describe it as 
given by a writer in Nature (Nature, vol. xliii, p. 223, 1891). 

Fig. 4 represents the stern of the boat and the circle of the 
bird’s path. The arrows show the directions of the motion of the 

boat, of the wind, and of the 

bird. In the circle the strong 

line represents the higher por- 

tion of the circular sweeps and 

the light line the lower portion, 

«KK almost in contact with the wa- 

ter’s surface. It is seen, then, 

that the bird swoops down with 

the wind, skims the surface, and 

then rises against the wind. 

The sweep of the bird is here 

Boat represented as a circle, because 

[ the boat is standing still; but 

really it is an advancing spi- 

Fie. 4.—Arrows snow Direction or Winn, ral, following the vunthen: boat. 

or THE Boat, anv oF THE CircLine Birp. The explanation here is exactly 

the same as in soaring, except 

that the differential force of the air currents is utilized in progress 
instead of in rising. 

One more example: On the ferry boat going across the bay to 
San Francisco, with strong wind ahead and a little to the right 
(i. e., coming through the Golden Gate), I have several times seen 
a gull place himself behind on the left, just opposite the hind 
deck, and maintain his position with motionless wings for a half 
mile or more—I say motionless with confidence, because he was so 
near that I could see his eyes wink. 

In this case I feel sure that the motion of the boat created an 
eddy in which the air was still or perhaps moving in contrary 
direction—i. e., with the boat, and perhaps also a little upward. 
If the air currents had been visible, I have no doubt the explana- 
tion would have been obvious, What I could not see, the bird 
felt and skillfully utilized. 

Now, if birds, even the largest and heaviest of them, can thus 
play and gambol in the fiercest wind with the greatest ease and 
grace, and without serious expenditure of energy, but only by 
the skillful use of wings as an aéroplane, why can not we by arti- 
ficial means—. ¢., by a machine—do the same? The article before 
referred to was written to show why we can not. 
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The outline of the argument, the reader will remember, was as 
follows: 

1. There is a limit to the size and weight of any locomotive 
machine, whether natural or artificial. This limit is the result of 
the law that while the strength of material and force of all kinds, 
whether by muscular contraction or by steam pressure, increase 
as the square of the diameter of muscle or of piston, the weight 
of the machine varies as the cube of the diameter of all parts. 
Thus with increasing size, weight must quickly overtake and pass 
beyond strength. This limit varies with the kind of machine. 
The limit of an efficient walking machine was probably reached 
in the largest land animals of previous geological times. For a 
rolling machine like a locomotive engine or a bicycle, where the 
weight is supported on wheels, or in a swimming machine where 
the weight is supported by water, and where, therefore, in both 
cases the whole energy is expended in progression, the limit is 
much higher; and, therefore, a locomotive engine and a whale 
may be heavier than any walking animal. 

2. The limit of weight of a flying machine is very much lower 
than that of either a swimming, rolling, or a walking machine, 
The limit of an efficient, manageable flying machine is in fact 
reached in the largest birds, such as in the condor among long- 
winged and the bustard among short-winged birds, and to our 
surprise we find it only about fifty pounds. The condor can barely 
lift himself from the ground, although when well up he sails with 
ease and grace. There are, indeed, still larger birds, like the os- 
trich, but they can not fly. True, their wings are rudimentary, but 
they have become so only because these birds have passed beyond 
the flying limit. 

3. Now, a bird is admirably constructed for economy of force. 
Not only is everything sacrificed to the one supreme object of fly- 
ing, but the animal machine, using fats and starch for fuel and 
getting energy through the mechanism of nerve and muscle, is 
admittedly more economical and efficient—i. e., will develop more 
force and do more work for the same weight of fuel and machine— 
than any artificial machine yet devised. It seems hopeless to sur- 
pass it. Therefore, the weight of a machine that will be able to 
lift itself in the air can not exceed fifty or a hundred pounds, 

4. But it is idle to talk of a flying machine with fuel and en- 
gineer and freight being less than many times this limit. There- 
fore, a flying machine which is anything more than a toy is im- 
possible. 

Such is a bare outline of the argument which seemed then— 
and to a large extent seems now—irrefutable. But Langley’s re- 
cent experiments certainly put the question in a new and some- 
what more hopeful light; and renewed reflection on the whole 
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subject, in the light of these experiments, has led me to some im- 
portant modifications of my previous views. What, then, if any, 
are the fallacies in the above argument ? * 

1. We have spoken of two functions in the wing, viz., as pro- 
peller and aéroplane. These two are of necessity united in the 
bird. The bird’s wing was not made at once—a special organ 
for a special purpose—but by modification of limbs. But there 
was only one pair of limbs to spare for the purpose of flying, 
and therefore one organ, the wing, was used for both functions, 
Now, there is probably a disadvantage in this; for short wings 
with great rapidity and sweep of the stroke are probably the best 
propellers, while long wings are undoubtedly the best aéroplanes, 
Thus in long-winged birds, like the condor, the ability to rise 
quickly and fly rapidly is sacrificed to easy, graceful, long-con- 
tinued circling and sailing; while short-winged birds, like the 
turkey and bustard, rise more easily and fly more rapidly, but 
never remain long on the wing. There seems little doubt that the 
limit of weight in rising is higher in short-winged birds; and the 
great flightless birds were of this kind before they passed beyond 
the limit of flight and their wings became rudimentary. Now, it 
is needless to say that in artificial flying these two functions may 
and will be separated. The propeller will be used wholly for 
lifting and onward progress. I suppose, therefore, that the limit 
of weight may be raised higher than I have placed it. Butif this 
were all, I can not think that it could be pushed much, if at all, 
beyond one hundred pounds. But this is not all. 

2. We have said that the animal body using fats and starch as 
fuel, and getting force through the mechanism of nerve and mus- 
cle, is more economical—i. e., will generate more force and do 
more work with the same weight of fuel and machine—than any 
artificial contrivance yet devised or likely to be devised. This is 
certainly true; but there is another important element here con- 
cerned, viz., the iniensity of the force—i. e., the amount of force 
developed and work done in a given time. This depends on tne 
ra.z of combustion of the fuel. Now, there is a strict limit to the 
rate of combustion of fuel, and therefore of development of force, 
in the animal body. This limit may doubtless be greatly over- 
passed in an artificial machine. But be it remembered that this 
entails greater weight of fuel and of all parts of the machine en- 





* Among these possible fallacies or oversight of my previous article I have not thought 
it worth while to mention the difference between the reciprocating motion of a wing and the 
steady pressure of a screw propeller such as would probably be used in any artificial ma- 
chine; because I believe that, in the comparison, what is lost in the bird’s wing in recovery 
for another stroke, is gained in the application of the force in the direction of greates 
efficiency. 














NEW LIGHTS ON THE PROBLEM OF FLYING. 753 


gaged in the generation and transmission of force. What we want 
more specially is (1) a material stronger in proportion to weight 
than bone. This, no doubt, we have in steel tubes.* Here, then, is 
a positive gain. But (2) we also want a force more intense than 
muscular contraction, which is, I believe, about a hundred to a 
hundred and twenty pounds per square inch of cross-section. This 
can doubtless be surpassed, but not without increased weight of 
containing and transmitting parts. If anything can be gained in 
this direction (which is doubtful), against it must be set over the 
greater economy of the natural machine. The problem is an ex- 
ceedingly complex one, and can be solved only by careful experi- 
ments. But let us admit that, by greater strength of material 
and greater intensity of force, the limit of weight of machine and 
fuel which can be lifted in the air may be pushed to several hun- 
dred pounds. This, I am suref‘s as far as we can go on this score. 

3. But the most important new light is found in the effect of 
motion on the sustaining power of an aéroplane, and the greatest 
flaw in my previous reasoning is the mmperseet recognition of this 
principle. 

As already stated, this principle was first brought out by 
Marey, and was alluded to in my previous paper, but its supreme 
importance was not fully appreciated until the experiments of 
Langley. In his hands it becomes almost a new principle, and 
one which must modify not only our theory of flying, but even 
our theory of projectiles. Langley’s experiments bring out the un- 
expected result that in air a body does not fall the same distance 
in a given time whether it falls straight downward from rest or 
is affected with horizontal motion—that its motion in the latter 
case is not a resultant of distance of downward fall from rest and 
horizontal motion. The same is true of all bodies, but the differ- 
ence is greatly exaggerated in the case of aéroplanes. Accord- 
ing to his experiments, a thin aéroplane of material two thou- 
sand times the specific gravity of air, say aluminum, in perfectly 
horizontal position and free to fall, would take four times as 
much time to fall a certain distance if moving horizontally twenty 
feet per second as it would if falljng directly downward from 
rest. With still greater velocities the time of falling a given dis- 
tance is greater and greater, until it may become almost inappre- 
ciable. The reason is plain. The aéroplane falling straight down- 
ward must press the air out of its way. It takes time to do this. 
Now, if it is moving horizontally edge on, before the air can move 
appreciably, the plane is already on to new still air. Or, to put it 
more definitely, supposing the aéroplane to be one foot square, 








* It is probably a mistake to suppose that aluminium or any alloy of that metal is 
stronger, weight for weight, than steel. 
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then, if falling straight downward, one square foot section of air 
must be moved in a given time; but if moving onward twenty 
feet per second, then twenty square feet must be started in mo- 
tion in the given time. Thus with increasing velocity the air be- 
comes more and more rigid because more and more must be started 
in motion in given time, until, if velocity is infinite, the air be- 
comes immovably rigid.* 

We have spoken thus far of a perfectly horizontal plane mov- 
ing edge on, and therefore with no front resistance. But if the 
plane be slightly inclined upward in the direction of motion, 
then the onward motion would tend to sustain the plane. The 
whole air pressure may be resolved into two parts, one resisting 
onward progress and one sustaining the plane; and when this 
latter is equal to the weight the plane will not fall at all. Now, 
as velocity increases, less and less inclination is necessary to get 
the requisite sustaining force. But with less inclination comes also 
less front resistance. Thus at very high velocity the aéroplane 
may be placed nearly horizontal with proportionally small front 
resistance and yet sufficient sustaining power. Thus it follows 
from this important principle that instead of force increasing as 
the square of the velocity attained (or even higher rate), as in a 
steamboat, the increase of force with increasing velocity is unex- 
pectedly moderate. This, of course, applies only to the aéroplane, 
Resistance to the attached machine follows the usual law. But 
this is small in comparison with the sustaining power of the ero- 
plane. Therefore, once get a flying machine, even one of great 
weight, with its aéroplane well up in the air and moving onward, 
and there seems to be no physical impossibility of sustaining it 
indefinitely and giving it by means of suitable propellers a great 
velocity, say of forty to sixty miles per hour. 

In the light of this new principle (for such it may be called) 
Langley and Maxim have constructed models of flying machines, 
and expect eventually to solve the problem of flying. A small 
model of a machine which he calls an aérodrone (air-runner) has 
been constructed by Langley, and was to have been exhibited at 





* A striking illustration of this principle is seen in the extreme rigidity of the jet issu- 
ing from the nozzle of a hydraulic pipe. The water is under a pressure of three hundred or 
‘four hundred feet head, and is projected with a velocity which would cut in two a man’s 
body. If the jet is struck with a crowbar, the bar rebounds as it would from steel. In 
penetrating, say, half an inch, the bar encounters an immense quantity of water at once. 

It is evident also that the same principle must apply to all bodies moving in the 
air, and therefore also to projectiles. There is, then, a kind of truth in the popular 
notion that velocity holds up or prevents the fall of a rifle ball—not, indeed, that the ve- 
locity itself holds up the ball, as popularly supposed (for it would not do so in a vacuum), 
but that the air is more effegtive in sustaining a moving body than one falling directly 
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Chicago at the World’s Congress of Aéronautics. This model 
was fifteen feet long, with two transverse aéroplanes forty feet 
from tip to tip. Whether it was so exhibited or not I do not know. 
Maxin, it is said, is now constructing a flying machine on a large 
scale in London, but has not attempted yet to launch it. In both 
of these the aéroplane slightly inclined is the main reliance for 
sustaining when once in motion; so that the whole power of the 
engine and propellers is concentrated on rising and progress 
through the air. 

Now, in the light of these experiments, what may we reason- 
ably expect in the near future ? 

There are many difficulties in the way of success, which, of 
course, these men clearly see and will try to provide for. These 
are mainly three, viz.: (1) Difficulty of rising; (2) stability in 
progress ; and (3) safety in alighting. We take these in succession. 

1, Ristnc.—Every word I have said in my previous paper, 
only modified as to limit of weight, applies here still and with- 
out abatement. It seems to be impossible for any machine, nat- 
ural or artificial, of greater weight than at most a few hundred 
pounds, to lift itself straight wp in the air, or even to maintain 
itself in the same place like a hovering bird, by the force of pro- 
pellers alone and without the aid of a balloon. Therefore, there 
must be some device other than, or in addition to, propellers to 
raise the machine in the act of starting. But observe, I said 
straight up. Many birds can not rise so. They must rise at very 
gentle incline. They must get onward motion before their wings 
can get full effect on the air. It is said that the mode of taking 
the condor is to build a pen, say, forty to fifty feet in diameter 
and six feet high, and put a carcass in the middle of it. The con- 
dor alights, but can not again rise at an angle which will take 
him over the fence, Many heavy-bodied, short-winged ducks rise 
from the water at so small an angle that they must use both feet 
and wings for thirty to forty feet in order to get onward motion 
enough to give effectiveness to their wings by coming in contact 
with larger masses of still air, as already explained. It follows, 
therefore, that the flying machine must have some station device 
to start it. It may be an elevator, but more probably it will be 
machine rollers on a railway. With aéroplane spread and slightly 
inclined and propellers directed a little backward, velocity might 
be got sufficient to sustain and finally with the help of the pro- 
pellers to raise the machine. As far as I can learn, this is the 
plan of Maxim. 

Viewed in the light of the new principle, there is certainly 
nothing impossible in this. But every machine is liable to acci- 
dents. It is absolutely necessary that we should be able to stop 
and go on again. Suppose in mid-flight anything should go 
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wrong and it is necessary to alight, how is the machine to rise 
again without the station device? A locomotive machine that 
can not stop anywhere and again resume its journey is an imprac- 
ticable one. This, I think, will prove the greatest of all the diffi- 
culties. 

2. STABILITY IN PROGRESS.—Once fairly up, as already seen, 
there is no reason why a moving aéroplane should not sustain a 
heavy flying machine indefinitely if nothing disturbs its equilib- 
rium. Therefore, once up, we might hope for success in still air, 
or even possibly in a perfectly uniform current. But air currents 
are extremely variable in time (puffs and gusts) and in space— 
i.e, air streams of varying velocities and varying directions, 
When we see the frantic evolutions of a badly made kite, or of 
any kite if the steadying string breaks, we are warned of the 
danger of our aéroplane at high speed and with variable wind, 
unless skillfully managed, perhaps by means of several independ- 
ent propellers and adjustable aéroplanes. In the bird we have 
the last perfection of skill acquired by constant practice and in- 
herited through successive generations. Even if the science of 
aviation were perfect, the exquisite art necessary to manage such 
a machine seems almost hopelessly unattainable. 

3. SAFETY IN ALIGHTING.—If the last—i. e., stability in prog- 
ress—be attained, I suppose this also may be. In still air, by 
checking the velocity by the use of the propellers, the aéroplane 
would let down the machine with all the gentleness desirable. 
With head wind, also, there is no reason why alighting should 
not be successful. With the wind aft, it would be necessary to 
turn about and face the wind, as a bird does under similar cir- 
cumstances. A parachute, with tubular opening atop, descends 
with perfect steadiness.* 

4. To all these difficulties we must add the enormous hazard 
of a first attempt, the apparent impossibility of approaching suc- 
cess gradually, and thus practicing the difficult art of managing 
with safety. 

ConcLusion.—Under present lights, therefore, it is no longer 
justifiable to say, as I have previously done, that a flying machine 
is physically impossible. I therefore retract that expression. But 
the engineering difficulties are enormous and possibly insurmount- 
able. At the present time the nearest approach to success in aérial 
locomotion is still to be found in the French dirigible balloon— 
i. e., a balloon propelled and steered by machinery—and for some 
time to come the best success may still be looked for in that direc- 





* The Chinese have most ingeniously utilized this principle in the construction of little 
kites shaped like a bird, with wings and tail. These require no long, steadying tail, because 
the wings are made tubular at the tips, and the outrush of the air keeps the kite steady. 











—_ 














NEW LIGHTS ON THE PROBLEM OF FLYING. 757 


tion. In fact, the art of managing a true flying machine is so re- 
fined and the skill required so great, and in the absence of such 
skill the danger of a first attempt is so extreme, that probably 
the only way to achieve true flight would be by the use first of a 
dirigible balloon, and then gradually to decrease the sustaining 
gas and substitute the aéroplane and propeller. 

In the distant future, and by means of such gradual ap- 
proaches, the engineering difficulties in the way of a true flying 
machine may be finally overcome. If so, then we may look for 
the greatest success in the direction of the work of Langley and 


Maxim. 
Addendum, January 23, 1894, 


The above article was finished and sent to the publisher some 
time in October, 1893. In the January number of the American 
Journal of Science Prof. Langley published an account of another 
epoch-making series of experiments bearing on this subject. In 
his previous series he showed the enormous importance of onward 
movement in the sustaining power of an aéroplane. In this he 
shows the enormous variation of velocity in air currents from 
moment to moment. The whole air is in a violent turmoil from 
varying currents. In the above article I have shown that soaring 
and sailing are impossible without differential air currents; but 
the amount of difference of velocity of these currents shown by 
Prof, Langley was wholly unexpected. These experiments, there- 
fore, show that the supply of force from this source available to 
the bird or to the flying machine is far greater than previously 
supposed, While they do not seriously vitiate any of my conclu- 
sions, they certainly place the subject of artificial flight in a still 
more hopeful light. 








Mr. Brvor, of the Dundee antarctic whaling fleet, describes the whole of the 
district south of 60° south latitude as strewn with icebergs, which become very 
numerous south of 62°. On one day the author counted at one time from deck 
sixty-five of great size, besides many smaller ones. The highest berg seen from 
his vessel, the Balaena, was about two hundred and fifty feet high; but many 
were not more than seventy or eighty feet, the average possibly being about one 
hundred and fifty feet high. Ail these bergs are tabular, or weather-worn varie- 
ties of the tabular forms. They become pierced with caves, and these are some- 
times connected with funnel holes, through which, as the swell beats up the 
caves, immense columns of spray are projected. They may be finely castellated, 
pillared, or arched. One was beautifully conical. The base of the bergs was col- 
ored pale brown by marine organisms, and other brown streaks were seen be- 
yond the water-level. No luminous glow was observed. “Clothed in mist, they 
raise their mighty snow-clad shoulders to a stately height, or shine forth bril- 
liantly in the sun. Although they are of the purest white, yet they glow with 
color. The crevices exhibit rich cobaltic blue, and everywhere are splashes of 
emerald green.” 
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THE METHOD OF HOMING PIGEONS. 


Br C. F. HODGE, Pus.D., 
ASSISTANT PROFESSOR OF PHYSIOLOGY, CLARK UNIVERSITY. 


HEN Sir John Lubbock * rotated a paper disk upon which 

ants were moving in a given direction and the ants turned 
so as to maintain their course, it seemed as if they were endowed 
with some mysterious sense or power of direction, like that of a 
magnetic needle upon its pivot. When he substituted for the 
plain disk a circular hat-box, which, as he thought, must consti- 
tute for an ant the entire visible universe, and still the ants turned 
as the box was rotated, the fact seemed proved. Ants must have 
located within their bodies, and independent of ordinary sensory 
impressions from the external world, the power of going in any 
direction they wish. This conclusion is far reaching in its conse- 
quences. If ants possess such mysterious power, may it not exist 
in other, or all, animals? It must be of the nature of a special 
sense. Where, then, is the sense organ? How should ideas of 
animal sensation be modified by it ? 

Many writers would have ceased experimenting at this point, 
and gone off into chapters of ecstatic hypothesis about this fathom- 
less mystery, this unmistakable “sense of direction” developed 
to such perfection in so humbleacreature. Notso with Lubbock. 
When he covered the hat-box, then rotated it, the ants did not 
turn, but were turned with the box ; or when he shifted the posi- 
tion of his candles to the opposite side, as he rotated the box, the 
ants did not turn. And so their action fell from the realm of ex- 
quisite mystery to take its place among such commonplaces as 
that of the sailor steering his course by the lighthouse or the 
stars, or that of a man guided home by the light of his own camp 
fire. 

A considerable literature, pro and con, has gathered about 
the subject, in which we find frequent use of such expressions as 
“ direction-sense,” “sens de la direction,” “sense of orientation,” 
“faculté d’orientation,” “instinct of location,” “magnetic sense,” 
“ Orientierungssinne,” “Gefiihl der Kardinalrichtungen,’ and 
many more. By whatever terms designated, the idea is that ani- 
mals possess some special sense, some occult faculty, by which, 
without reference to external objects, they are able to guide their 
movements aright. This power, it is commonly thought, is not 
possessed,.or only in a rudimentary degree, by civilized man, is 
more highly developed in savages, and may be found in its per- 
fection in certain migratory animals, 





* Sir John Lubbock. Ants, Bees, and Wasps. New York, 1882. See pp. 260 ff. 
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The literature * is open tothe general criticism that the strange 
and exceptional is noted, while by far the more important, com- 
mon, and usual occurrence rarely appears in print; and thus 
queer stories of dogs and cats, horses, mules, birds, insects, and 
even men,t who are able to point unerringly north, no matter 
how blindfolded or manipulated, come to predominate, Still, as 
the methods of animals have come to be studied with scientific 

















Be ae \\ 

= RED BARN YY 

S.MADISON SS 
SQ 


a 
FARM-HOUSE 











Fig. 1. 
Flight of six pigeons, open cage, 


accuracy, these notions have been compelled to flit from one form 
to another in most lively fashion. 

Migratory birds, most careful study has proved, learn their 
route from “zone to zone,” and follow it solely by means of vision. 
“This,” Mr. Wallace says, “is now well ascertained.” The work 
of Sir John Lubbock, of Forel, and the perfectly conclusive ex- 
periments of Mr. and Mrs. Peckham, f leave no resting place for 





* For a running discussion of the subject, refer to Science, vol. xx, pp. 207, 248, 291, 
318, 358, 
+ Rudski. Ueber ein angeborenes Gefithl der Kardinalrichtung des Horizonts. Biolo- 


gisches Centralblatt, vol. xi, p. 63. . 
t Proceedings of the Natural History Society of Wisconsin, 1887, pp. 113 ff. 
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the idea among insects; and developments in anthropology teach 
that savages depend solely for directions upon a skillful use of the 
external signs of Nature. 

All this may be true. It still remains an utter impossibility 
that a homing pigeon can return from a distance of over a thou- 
sand miles if unaided by some special “ sense of direction.” Sucha 
view is rarely held by a practical pigeon fancier. He knows too well 
how many birds he loses, even with most careful short-distance 
training. He has observed that his birds, until they have learned 
the country, generally consume time enough to enable them to 
hunt over mile by mile a vast area, and that they can do nothing 
in a fog or snowstorm, or if blindfolded or hooded. Twenty years 
ago Leonard * wrote as follows: “Some writers, chiefly poets and 
romancers, would have us believe that the carrier pigeon finds his 
way home from remote places by a kind of instinct; but this is 
not the case. Its flight is guided by sight alone. When let loose 
from confinement, it rises to a great height in the air by a series 
of constantly enlarging circles until it catches sight of some famil- 
iar landmark by which to direct its course.” 

Had “poets and romancers” continued sole occupants of the 
field, the following notes would have served no other tharr the 
private purpose for which they were taken.+ As it is, a number 
of attempts have recently been made by men of high scientific 
attainments to prove theories of “ direction-sense” by feats of the 
homing pigeon. In general, such attempts are made in line with 
one or the other of two assumptions. According to the one, “ di- 
rection-sense” is ascribed to some mysterious, direct, and imme- 
diate perception or sensation of location or direction in space. 
More often it is supposed to be a sort of “ dead reckoning” which 
the organism has become able to keep—that is, the animal has 
come to have a feeling, definite or vague, as to how long, how fast, 
and which way it has traveled or has been carried. Two papers 
may be cited as giving possibly the best expositions of these two 
views. The one by Prof. Exner { adduces evidence to prove the 
“ dead-reckoning ” theory ; the other, by Prof. Caustier,* attempts 
to establish that of immediate perception. Both agree as to the 
organ—viz., the membranous labyrinth, especially the semicircu- 
lar canals. 

There is nothing impossible about Exner’s explanation. All 





* E. B. Leonard. Pigeon Voyagers. Harper’s Monthly, vol. xlvi, p. 659, 1873. 

+ My own e periments related to a study of extreme fatigue of the nervous system, and 
for this purpose homing pigeons were furnished me by the generosity of Dr. 8. Weir Mitch- 
ell. It thus became necessary, in order to credit accurately the amount of effort put forth 
in any given instance, to observe their habits and methods of flight. 

¢~S. Exner. Das Riathsel der Brieftauben. Wien, 1892. 

* E. Caustier. Les Pigeons Voyageurs. Revue de l’Hypnotisme, July, 1892, p. 10. 
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animals, by the processes going on in their bodies, must have 
some notion of time. This would give the “how long” element 
in the problem. The “how fast” might be given by such an in- 
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Fig. 2. 
Flight of siz pigeons, covered cage. 
strument as we find in the otoliths resting on the sensory hairs of 
the macule acoustice, these hairs bending under-the weight more 
or less, according to rate of movement. The “which way” could 
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easily be indicated by a bending of the sensory hairs of the crista 
acoustice as the liquid in the semicircular canals is thrown this 
way or that by angular deviation of line of motion. Experi- 
mental test of the theory is impossible, since, after injury of a 
single semicircular canal, the birds refuse to fly at all. It must 
rest, therefore, upon facts obtained from observation of habits 
and methods employed by homing pigeons. If it is true, there 
should appear some relation between the flight of a bird home 
and the course by which it has been carried to the place of libera- 
tion. It should either tend to retrace its course or to follow a 
straight line home. However, the writer has not been able to 
record a single fact which points in this direction. 

Graver objections must be admitted to obtain against the 
theory of M. Caustier, tinted as it is by the “ electro-magnetic ” 
romancing of the French hypnotists. He tells us of the bird, en- 
dowed with “wne nature eminemment électrique,” of “Vélectricité 
de Vair,” of “ magnétisme terrestre,” of “Vaction physiologique du 
magnétisme,” and the like. This means that pigeons can sense cur- 
rents of atmospheric electricity or terrestrial magnetism in such 
a manner as to be guided by them; and this can hardly stand 
even as passing theory, while it remains so thoroughly proved 
by the experiments of Hermann,* and these have been confirmed 
with powerful dynamos in at least two laboratories in this coun- 
try, that the magnetic field has not the least physiological influ- 
ence (“nicht die geringste Wirkung”) upon the action of any 
tissue or sense organ or upon the animal as a whole. 

But what say homing pigeons for themselves ? 

Of first importance to the study of a homing instinct is the 
method which an animal employs to mark or locate its home. On 
leaving a new camp for a day’s hunt in the Bad Lands, a man 
naturally turns about and makes a mental note of prominent 
buttes in the vicinity. This butte with three pine trees on top is 
just to the left of the gulch where the tents are pitched. “I can 
tell it as far as I can see it,” and he strikes out. Why may not 
other animals adopt a similar method ? Concerning bees, Thomp- 
son has observed that, “if the position of a hive be changed, the 
bees for the first day take no distant flights till they have thor- 
oughly scrutinized every object in its neighborhood.” This 
would seem to indicate a rational method of procedure. 

Upon their arrival in Madison, Wis., from Worcester, Mass., 
the pigeons were kept confined in a large loft which had but one 
window, and this happened to be upon the side next another barn 
close by, so that it afforded no view of the surrounding country. 





* Hermann. Hat das magnetische Feld direkte physiologische Wirkung? Pfliiger’s 
. Archiv, vol. xliii, p. 217, 1888. 
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This arrangement was accidental at the time, but served very 
well a subsequent purpose. Five of the birds were “ youngsters,” 
and had never been liberated anywhere. On January 30 (1892), 
six months after their arrival, I let out these young birds one at 
a time, and with my wife to assist, and with spyglass, watch, and 
note-book at hand, we studied every act of each of the birds as 
long as we could keep them in sight. Since they all adopted pre- 
cisely the same method of locating their loft, a description of one 
case will suffice. 

A black Antwerp, let out at 4 P. m., flew to the ridge of a house 
eighty yards to the northwest, and sat for fifteen minutes, turn- 
ing first this way, then that; looking eagerly the whole time; 
neck stretched out and head not still fora moment. This pigeon 
happened to alight on the north side of a chimney which came 
up through the ridge of the house. Its position was so close to 
the chimney that with stretching its neck as far as possible in both 
directions a considerable sector of the landscape must have been 
hidden from view. A few minutes after it alighted I recorded 
the remark, “ If it is really in earnest about seeing everything in 
the neighborhood, it ought to go around to the other side of that 
chimney.” Its first move, after fifteen minutes of looking, was a 
simple flit around the chimney. Here it stood for five minutes 
longer, looking attentively the whole time. It then flew a hundred 
yards south to the peak of a higher house, where six minutes more 
were given to observation from this new position. It next flew 
to a small, low house a hundred yards north. Here it remained 
scarcely a minute, whence it flew a hundred yards southeast to 
the peak of the highest house in the vicinity, where eight min- 
utes more were devoted to observation. It now struck out to the 
southwest over a hill and grove and was lost to view until ten 
minutes past five, when it alighted on the loft. This flight may 
have been for the purpose of exploration and location, it probably 
was, in part at least; but leaving that out of the account, the 
bird spent thirty-five minutes doing nothing but look at its sur- 
roundings. The others consumed about the same time in the 
same way. In this we find the power to return laid in the pains- 
taking visual localization of the home spot. One of the old birds, 
which escaped by accident, acted in a very different manner. 
After a few rapid circles, he flew straight for Madison and was 
not seen for three days; when, failing to find his old home in 
Worcester, he returned to the loft. 

The next experiments were directed to determining the course 
taken by a pigeon in his return flight. The method employed is 
essentially the same as that used by Sir John Lubbock with the 
ants. The pigeons were taken to a convenient distance and liber- 
ated, and tracings of their flight were dotted off upon a chart of 
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Three successive flights of pigeon No. 2. 
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the country. About fifty such tracings were taken, of which a 
few of the more instructive are reproduced below. 

A few days of freedom were allowed, in order that the birds 
might more exactly locate their loft; then all were again confined 
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in preparation for the following experiments for nearly four 
months. 

On May 29th six pigeons were caught at random and carried 
in a cage, the top and sides of which were made of open-mesh 
wire netting to allow free vision, to the top of a hill about half a 
mile southeast of “home.” The birds were liberated singly, and 
the course flown by each in returning to loft may be seen by a 
glance at Fig. 1. At the same time, six other birds, also taken 
without selection, were carried to the same place in a basket 
closely wrapped in a heavy black shawl. Tracings of their home- 
ward flights are reproduced in Fig. 2. 

By comparing the two figures may be seen the influence of 
vision upon directness of return flight. In Fig. 1, five of the birds 
are seen to start toward home at once; one, a young bird out of 
the loft for the first time, flies in the wrong direction a short dis- 
tance, turns sharply about, and alights upon the first house on the 
line toward home. Three pigeons fly home without preliminary 
circling. Fig. 2 shows not a single direct course. Two begin 
circling in the wrong direction. One of these persists in his false 
bent to the extent of searching over the whole city of Madison. 
In the case of Fig. 1, the birds, most of them, see home very soon 
and fly directly to it. Fig. 2 shows more of the method which a 
pigeon adopts in covering unknown territory. 

By comparing successive tracings of the same bird, may be 
seen the effect of education—i. e., improvement in good birds, 
failure to improve in poor ones, The first is well shown in Fig. 
3, the three different lines representing three successive flights of 
pigeon No, 2. As this is a typical case, let us follow its develop- 
menta moment. No. 2 has been carried from the loft in a covered 
basket to the hill half a mile distant. Not having any idea as to 
which direction he has been taken, he naturally starts out the 
wrong way. His first thought, if I may so speak, is to look around 
for some familiar object. So at a he turns about and is occupied 
with looking over the landscape, while he describes a number of 
semicircles back and forth around the place of starting. He evi- 
dently sees nothing until his widening circles bring him over a 
group of buildings around a farmhouse at 6b. Among these 
is a red barn, and close to the loft is a red house. This looks 
quite like home, and he swoops down toward it. On closer ex- 
amination, however, he fails to discover the familiar barn, the 
pigeonholes, and alighting board. After making four circles 
low down over and among these buildings, he rises high in the 
air again to take another look. All to the south and west are lake 
and marsh and woods, with but few farmhouses visible. ‘Toward 
the north he sees a cluster of houses—South Madison. He looks 
them over in the same way. From c he catches sight of another 
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Fig. 4, 
Three successive flights of pigeon_No. &. 
First flight, May 29, — 
Second ~ 30. 








red barn at d, and goes to inspect it. Failing to find anything 
here, he must look farther. He has just come from the west. 
To the south and east are nothing but lake and woods again. To 
the north lies the densely settled portion of Madison. Possibly 


























THE METHOD OF HOMING PIGEONS. 





767 


he sees the red brick courthouse near the State Capitol. He flies 
thither, but on reaching the city nothing looks familiar, and he 
spends little time in circling over it. He is soon lost to view 
at « His course thus far measures about ten miles; time, a 
trifle over eight minutes. He was liberated at four o’clock, and 
after being lost at 2 he was next seen as he swooped down from 
the west to settle upon the roof of the loft at 5.10. As it is 
almost certain that he flew continuously, this leaves sixty min- 
utes unaccounted for, and at a moderate estimate fifty miles of 
search-line not drawn upon the chart. Were it possible to fill 
this in, how much “sense of direction” sliould we need to invoke 
to account for his finding home? He has flown certainly eleven 
miles, almost as surely sixty, to find a good-sized barn half a 
mile away. 

The result of education is seen in his subsequent flights. A 
week later he flies home from the same hill in less than a minute, 
Two weeks later still he flies from the university almost as 
straight as though he did have a “ sense of direction.” Upon the 
question of education, however, we must compare Fig. 3 with 
similar tracings of another bird, No. 5, given in Fig. 4. In the 
first trial No. 5 (continuous line, Fig. 4) succeeds in reaching home 
from the open cage without much difficulty. Liberated from a 
boat on Lake Monona for a second trial, he flies wildly (the 
broken line seen in Fig. 4). This tracing gives an index to the 
harum-scarum character of the bird. Unlike No. 2, which looks 
over the likely places carefully and then moves on, No. 5 is care- 
less, has no confidence in his ability, and consequently looks the 
same ground over and over again (see 1, 2, and 3, Fig. 4). At 
a he flies out to the familiar hill, and thence does strike out in 
the right direction (b, Fig. 4) and goes close to home (c), but 
stupidly fails to recognize it, and flies back to the boat again 
for a fresh start. No. 5 shows no improvement with education. 
When carried to the hill for a third trial (dotted line, Fig. 4), 
he circles for a moment, and then seeing the red barn by the 
farmhouse, he starts off the wrong way. This bird, with eleven 
others, is subsequently sent away six miles, and he alone of the 
twelve fails to return. No doubt there are stupid pigeons as well 
as stupid men. 

Two points of some little interest from their bearing upon com- 
parative psychology may be mentioned in this connection. The 
first is the definite reaction to color which the pigeons unques- 
tionably gave. Until they had completed their education so far 
as to know the landscape pretty well, and had learned that there 
are many red houses and barns in the world, a red building was 
enough to determine their flight with almost mathematical pre- 
cision. The second point is one which the Peckhams have noted 
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with reference to wasps *—viz., if wasps are taken away from 
their nests and liberated over water, they fly toward the nearest 
land, although their nest is in the opposite direction. In liberat- 
ing the pigeons from the boat this reaction was tested a great 
many times and never failed. 

The tracings speak too plainly for themselves to require further 
comment. If any are able to extract “ direction-sense consolation ” 
out of them, they are entirely welcome to it. 

The criticism naturally arises at this point that the pigeons are 
not trying to find home at all. They may be flying for pleasure 
or exercise. Two things may be said in reply: First, theories of 
“ direction-sense ” have been based upon the air-line course which 
a pigeon has been supposed to take, “after getting his bearings,” 
from place of liberation to loft. This, as we have seen, comes 
only.after training. In the second place, after a little observa- 
tion, it is easy to distinguish from the sportive cavortings for 
pleasure the eager darting flight of search. 

If, however, they fail to give evidence of “ direction-sense,” 
may not such tracings show something of even greater impor- 
tance? All animals, from amceba to man, spend a good share of 
their time searching for something or other. May there not bea 
fundamental logic of search as universal as the search itself ? 
Naturally, if this is so, those animals whose life depends most 
closely upon finding the objects of their search would come to 
have the power and the logic of search most highly developed. 
We may then ask, What is the path or curve of logical search ? 
It could hardly be a straight line, since the effort necessary to 
search must have a tendency to cause any animal to search over 
nearest ground first, inasmuch as turning or looking around is 
easier than moving the body ahead as far as the animal is able to 
see or feel ahead. We see this exemplified in the circling of 
hawks and the circling of dogs when starting out to cover a field. 
It could not be a circle, however, in case of an animal with mem- 
ory to avoid covering the same ground twice. 

To test the matter experimentally, a number of people kindly 
drew for the writer the path each would take to find an object, 
the proximity or direction of which is unknown. The object is 
supposed to lie upon a uniform field. Types of the curves handed 
in are given in Figs. 5 to 8. Undoubtedly the logical curve is the 
one submitted by Prof. Story (Fig. 5). It will be recognized to 
be a peculiar spiral, the involute of a circle, the characteristic of 
which is that the convolutions are always the same distance apart. 
This distance will be, of course, twice the distance at which the 
object is visible. The curve given by the majority is drawn in 





* Loe. cit., p. 17, 
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Fig. 6. This is a shade less ideal. The searcher, supposing him 
to be at the center, first looks around as far as he can see, then 
goes straight out twice the distance at which the object is visible, 
and begins following circles, each one being twice the visible dis- 
tance from every other. A number of rectilinear figures were 
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Fig. 5. Involute of a circle, the figure suggested by Professor Story 

as the ideal curve of search. 


Fig. 6. Curve of search given by a number of persons, 

Figs. 7 and 8. Rectilinear search lines, 

The shaded portions in Figs. 5 to 8.represent parts of the field not 
visible without looking backward or deviating from the search curve. 
Dotted arcs indicate limit of vision. ~ 


received, types of which are reproduced in Figs. 7 and 8. These 
are a stage above the fundamentally logical. They clearly belong 
to the realm of the practical. We might call them “ Yankee” 
search curves. They are practical, of course, because it is easier 
to follow a straight line than a curve, 


A simple experiment was next devised, in which @ person 
VOL, XLIV.—57 
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actually sets out to find a red tennis ball on a grassy lawn, his 
steps being plotted while he is making the search. The ball was 
placed in all cases so that it could be seen from a distance of ten 
steps and at a uniform distance forty steps from the center stake, 
in order that the tracings of 
different persons could be com- 
pared as to time and length of 
course traversed. 

No attempt was made to 
do more than was necessary 
to obtain a suggestion which 
might serve to indicate the 
logic and method of the pig- 
eons. In all only sixteen trac- 
ings were taken, and this num- 
ber includes one experiment 
on a shepherd dog. Of the 
whole number, ten conform 








POMBE Stee of * more or less closely to Prof. 

Fig. 9. Story’s curve. Three of the 

+ Starting point. best of these are reproduced 
— — 40 step circle ° ° e 
ttainaiiianttee, ° in Fig. 9. Two correspond evi- 
Path of T. P. H. h minutes, dently to the circular type 
tae so (Fig. 6). These are given in 


Fig. 10, together with the only 
one which is in any degree rectangular, the “ Yankee” type, and 
this was not made by a Yankee at all, buc by an Irish boy twelve 
years of age. Three of the curves are hardly susceptible of logical 
classification. 

A point of interest in this connection attaches to the dotted 
line in Fig. 9. This represents the path of L. W., the university 
carpenter, a man sixty-five years old, who had worked at his 
trade of straight lines and right angles for forty-five years. I 
had expected a typical rectangular curve. Instead he gave an 
ideal spiral. After finding the ball, however, he volunteered the 
following suggestive remark: “ After I got started, I thought, if 
I was going to do it again, I would go at it on the square. I 
started out,” he added, “before I thought.” Thus instinctive 
logic won the day against forty-five years of special training. 

If instinctive, however, this logic should be found almost as 
well developed in children as in adults. Accordingly, spicing the 
ball with candy or a small coin, several experiments were tried 
upon children from three to twelve years of age. In general the 
above statement was supported; but two of the number, aged re- 
spectively three and six, failed to show anything like the amount 
of search-logic possessed by most of the pigeons or the shepherd 
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dog. One of these, the devious path of a bright six-year-old Irish 
girl, is reproduced in Fig. 12. Lubbock’s ants might be pardoned 
for smiling should they chance to see this tracing. 

The search line of an intelligent dog is given in Fig. 11. His 
eyes were covered, but he evidently had a strong impression that 
the ball had been thrown in the direction I happened to be fac- 
ing. Resemblance between this and tracings of a number of the 
pigeons is quite evident. 

The bearing of the above upon the problem of search as ex- 
hibited by the homing pigeon requires no detailed statement, In 
a word, the pigeon uses a logic of search which is common to ani- 
mals generally, and there is no evidence that he employs any- 
thing else. His power of rapid and prolonged flight makes it pos- 
sible for him to spin his search lines over vast areas and so carry 
them beyond our vision and lift them into the realm of mystery. 

In such cases the time consumed furnishes an important check. 
Of a large number of birds sent away by rail for longer flights, 
not one made the return trip in less time than would have en- 
abled him to fly on the involute of a circle from the place of 
liberation. This refers to “first flights.” The best time made 
was twenty-six miles in five hours and nine minutes. Three other 
birds liberated at the 
same time failed to 
return. Letting the 
distance to which a 
prominent landmark 
is visible be three 
miles, a fair estimate 
for pigeonswith some 
training and over 
broken country, the 
least length of an in- 
volute of a circle 
which would bring a 
bird from a distance 











of twenty-six miles ne ee Seis e 

to within sight of the Fig. 10. 

loft is two hundred Three search lines, circular and rectangular types. 
and nineteen miles. + Starting point. The ball is shown at different 


ni : ints on——, the 40 step circle, ——<« Fence. 
In five hours it is ” 


not likely that the pigeon flew less than two hundred and fifty 
miles, 

One thing which causes the search lines of the pigeons to 
swerve from the ideal curve of search upon a uniform field is 
that the field in their case is never uniform. .A house of any 
kind, especially a red building, or, upon the lake, nearness to land, 
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furnish elements of greater probability and determine search in 

that direction. To obtain an ideal curve for a uniform surface it 

would be necessary to liberate the pigeon on a Dakota prairie or 

in mid-ocean, where no break in the landscape is visible even 

from an altitude of a thousand feet. It is not, however, diffi- 
cult to find approximations to the 
ideal in the widening circles and 
the flights in different directions 
to be seen in Figs. 1 to 4. 

It may seem to some that in 
denying a “sense of direction” 
and affirming a logic is like jump- 
ing from the frying pan into the 


‘ Fig. 11. fire. The only thing to be said 
> incaea' a on on this point is that we do find 


evidence for search-logic and no 
evidence for “ direction-sense.” And further, in the one case we 
explain the phenomena by something fundamental in animal life, 
which we do know something about; whereas on “ sense-direc- 
tion” grounds we are explaining the partially known by the 
absolutely unknown. 

An instance of quite a different sort from the above stood in 
the writer’s mind as almost conclusive proof of sense-direction 
powers fora number of years. It may be briefly stated as fol- 
lows: 

A large Maltese tomcat once joined, on his own invitation, an 
evening rowing party on one of the Wisconsin lakes. It wasa 
sultry summer night, as dark as a moonless night can be. Nota 
breath of air was stirring. We rowed nearly due north, straight 
out toward the middle of the lake, which is something over two 
miles wide. For some time Tom purred and made himself gen- 
erally agreeable from one end of the boat to the other; but at 
last he grew restless and extremely anxious to get home. He 
would climb out to the end of the boat and, stretching his head 
toward home, mew almost continuously. We amused ourselves 
for some time by turning the boat slowly round and round, first 
one way then the other, to see if we could throw Tom off his 
bearings; but all to no effect. Whether right side, left side, bow 
or stern, Tom was always on the part of the boat nearest home, 
and straining as far as he could in that direction. Fully a mile 
from any shore, how could he tell which shore was which? But 
few lights were visible, the lake is thickly wooded, and the cot- 
tages stand well back among the trees. Not one in the party 
could recognize the lights of our own group of cottages. And no 
one but myself and cat had any idea which way to go for home, 
- For my part, I had kept an eye out for the north star. But what 
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did Tom do for his bearings? Could it be that through such 
inky darkness he could see enough of the shore to distinguish 
anything on it? This was easily tested. Taking a heavy blanket 


Fig. 12. 
Search line of B. H., a 6 year old girl 
+ Starting point. B, ball on 10 step circle. 


T trees. E, terminus. Time, 75 minutes. 














shawl, which was serving as cushion, we wrapped Tom up in a 
number of thicknesses of it and one of the party held him in her 
lap while the boat was slowly turned around. This was of no use, 
On being released Tom started, with never a mistake and without 
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the slightest hesitation, toward the end of the boat nearest home. 
To make doubly sure that vision was impossible, Tom was 
wrapped up and gently held flat in the bottom of the boat. This 
made no difference. Whether the boat was turned by a single 
stroke, as on a pivot, or rowed slowly around in a circle, the result 
was always the same. Tom went, without hesitation, invariably 
to the end or side of the boat nearest home. 

Members of the party were blindfolded and required to guess 
whether the boat was turned or allowed to stand still, or was 
rowed in a straight line or in a circle; and it was an even chance 
whether they guessed right or wrong. Tom had a far better head 
for direction than any of us. 

It was suggested that possibly a gentle current of air might be 
serving Tom as a direction-constant. This, however, could hardly 
have penetrated the shawl, and certainly not when in the bottom 
of the boat. Still, might not such a current be conveying odors 
imperceptible to man, but not to a cat? None of our number 
could feel the slightest breath of air on our faces, and even with 
the moistened finger held above the head, it was impossible to 
detect any flow of air. Might not then a wake of odor hanging 
in the air over our course serve as the needed direction-constant ? 
This could hardly be, since we had rowed about so much that 
anything of the sort must have become thoroughly diffused. 

Sight, smell, and touch would thus seem to be inadequate to 
explain the feat. Hearing still remains. But not a sound from 
any shore broke the silence. No town or city was near to furnish 
a roar, hum, or series of sounds of any sort. We could hear no 
bands of music, nor even the occasional bark of adog. For min- 
utes at a time we could hear absolutely no sound. And yet, may 
it not be that Tom heard every note some Tabby was making on 
the shore a mile away ? If we were dealing with a sense as deli- 
cate as this, further experiment was useless. We had no means 
of stopping Tom’s ears, and no microphone with which to explore 
the darkness for sounds inaudible to our ears. 

The above explanation is open to serious objections. The chief 
of these, aside from such acuteness of hearing, is the fact that at 
no moment during the hour or more we were experimenting with 
him did Tom show the least doubt as to his direction. The audi- 
tory constant, therefore, must have been uninterrupted, and sup- 
posing it to have been the mewing of some cat, or cats, we all 
know what the possibilities are. At the time, the writer was 
quite convinced to the contrary, but several years afterward an 
incident occurred which threw the balance of probability strongly 
toward the side of the auditory explanation. 

While hunting deer in Montana, I once lay on the top of a hill 
’ watching a doe as she kept guard while her two fawns were feed- 
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ing. The three deer were in about the middle of a level grassy 
plain fully half a mile from where I lay. I focused my field 
glasses on the group, and soon became much interested in the 
alertness of the doe. Not for an instant did she show the slightest 
relaxation of attention. Generally, under such circumstances, a 
deer is seen to sniff the air in every direction, but this time no 
air was stirring, and the main feature of the watching was the 
constant movement of the long ears. At a slight noise, occasioned 
by my change of position, a noise not even noticed by myself, I 
was surprised to see the doe start, turn about, and point her ears 
in my direction. After a minute’s silence, her attention was 
attracted elsewhere, and this time I made the lowest possible 
“ahem!” Again both ears and head were directed toward me. 
And so in turn for an hour, I tried all manners of slight sounds, 
low whistles, snapping the fingers, tapping my rifle stock, scrap- 
ing the grass with my foot; all were followed, with the precision 
of the response of a strychnized frog, with the attent turning of 
the ears in my direction. The writer at that time was not famil- 
iar with any special apparatus for the purpose, and so can give 
no exact measure of the sounds employed. I can only say, how- 
ever, that they were so slight that, if a deer could hear them half 
a mile away over a grassy plain, it might be an easy matter for a 
cat to hear a moderately loud “mew” a mile away, over the sur- 
face of water on a still night. 

It is not rare to find great differences in keenness of sense 
among different men. These differences become emphasized by 
use, as we find in the sight of the sailor or savage, or in the touch 
of the blind. There is every reason why we should expect to find 
such differences much more pronounced between different species 
of animals. So marked, in fact, do they appear that the tempta- 
tion has always been to declare them differences in kind. Before 
doing this, we ought to make a beginning, at least, to learn the 
possibilities of the senses as they exist in different animals. So 
far as the writer has gone in this direction, he is content to con- 
clude that they are using the ordinary senses, highly refined, it 
may be, by generations of development; and the every-day logic 
which tells man and animal alike that the shortest path between 
two points is a straight line. 








Iw the course of his journeyings in the Pamirs, the Earl of Dunmore came 
upon a beautifully clear sheet of water, out of which the Yambulak River flows. 
It is surrounded on three sides by stupendous cliffs, rising sheer up two thousand 
feet from the water’s edge, with one huge glacier standing out in bold relief in 
the middle of them, “ which doubtless,” he says, “ gave the water the most beau- 
tiful emerald hue I ever saw.” The altitade of the lake.is 15,800 feet, and the 
summit of the Yambulak Pass beyond it is 16,530 feet high. 
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INCIDENTS OF CAMBODIAN LIFE. 
By ADHEMARD LECLERE. 


HE Cambodian woman carries her child a-straddle of her left 
hip, with her arm passed round its little body. She rarely 
leaves it, except to attend to something in the house or the yard; 
and this custom of carrying the child thus is followed up so con- 
stantly that one shoulder of the woman finally becomes higher 
than the other. When the mother goes to the rice fields, or to the 
village, or so far that this method of carrying it becomes fa- 
tiguing, she puts the child into a shaw] and carries it on her back. 
In the house, the baby sleeps on a mat, on which the mother has 
thrown an old sampot (cloth), so as to raise its head a little higher 
than the body, or in a shawl hung as a hammock, or in a ham- 
mock made of a quartered bamboo, the ends of which are whole, 
The child is naked, but when it is cold in the morning it is given 
a shawl or a piece of sampot for a covering, and is carefully cov- 
ered at night. Boys go naked till they are six, seven, or eight 
years old, but after that age they put on a.sampot; girls are 
dressed when they are four years old. In some parts of the coun- 
try the children, otherwise nude, wear a small plate of orna- 
mented silver in front. It is also a general custom to hang pieces 
of money, ancient or modern, from the neck, and rings of silver 
or gold on their arms and ankles. Mothers too poor to give them 
jewels tie a piece of cord that has been blessed by a wizard around 
their necks. The ears of girls are bored very early, sometimes 
even before they can walk, and cotton threads are inserted, to be 
replaced in time by gold or silver earrings. The heads of chil- 
dren are shaved often—to harden them, the Cambodians say—but 
at the age of three or four years a circular tuft is permitted to 
grow on the top of the head, and when the hair in this spot has 
reached a certain length it is bound and fastened with a pin of 
gold, silver, copper, or wood. 
Cambodian children, it seems to me, are not as precocious as : 
European children, favorable as the climate is to them. Thus we 
do not find in Cambodia (or in Annam, Tonquin, or Cochin China) 
babies beginning to walk in their tenth or ninth month, and I 
have never seen any who could speak correctly in their third 
year, although in France we have little gentlemen and young 
dames who are in their second year already very talkative and 
very important personages. The children of the Cambodians are 
generally pretty till they are about twelve years old, with more 
regular features than they will have afterward; and it is pleas- 
ant to find in them some of the resemblance to their Indian ances- 
. tors, which has been absorbed with the features of a more numer- 
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ous and less gifted race. Thechildren have prodigious memories, 
and I have often been surprised at the facility with which, without 
giving themselves much trouble, they learn in a few months the | 
Roman characters and French writing and language. The faculty 
of learning foreign languages persists in the adult; the grown 
men, our servants, persons living near us, learn enough of our 
language to make themselves understood, while we have to take 
nearly two years to learn, without study, as much as they. The 
children are very intelligent, but I have been assured, and am 
disposed to believe it, that their intelligence, if it does not remain 
stationary, becomes less active after their fifteenth year. It seems 
as if a little darkness came over their minds when their primi- 
tively pure features are deformed and they lose their atavistic re- 
semblance to their ancestors. 

They are docile, obedient, quiet in their sports, and very re- 
spectful to their parents. They are never seen presenting any- 
thing to their father with one hand, negligently or hurriedly, but 
well-brought-up children, observing well the old customs, offer 
the object requested with both hands, gracefully bowing. They 
do not eat with their father unless he invites them, but with their 
mother and her women, in whose charge they are. They do not 
sit with their father or on the same level, because it is proper for 
children to be always placed below their father. They have like- 
wise a great respect for their mother, but it is more intimate than 
that for their father, who is also master of the house, and is desig- 
nated by a word that means master and prince. Respect for the 
mother, while less demonstrative, is more durable; it continues 
in sons and daughters long after their marriage, and with grand 
mandarins and in the palace assumes a really touching appearance 
of deep veneration. I was told that the king never came into the 
presence of his mother without saluting her on his knees, and with- 
out offering her the homage which his mandarins offered to him. 

At eleven years for the girls and thirteen years for the boys— 
or sometimes thirteen years for the girls and fifteen years for the 
boys, but never twelve or fourteen years, for years of even num- 
bers are considered unlucky—the ceremony of cutting the hair is 
performed ; that is, the shearing of the tuft which we have seen 
is tied and fastened with a pin. This ceremony of Brahmanic 
origin, a kind of sacrament instituted by Siva, which the Hindus 
call kesenta, takes place usually in the anniversary month of the 
child’s birth, on the first day of the decrease of the moon, in the 
presence of all the relatives and the friends and clients of the 
family. The festivals already mentioned in connection with the 
cutting of the hair are repeated in full, but this time it is the turn 
of persons of higher importance to perform the ceremony. This 
festival is the festival of puberty. From its celebration the child 
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lets his hair grow as he desires to wear it. The girls cease to 
play and laugh with the boys, observe a more strict and graver 
walk, and more usually keep to the house. 

Betrothals take place, in the presence of both families, one or 
two years before the marriage. They consist of a repast partici- 
pated in in common by all the connection, and in the proclamation 
of the engagement which the two families have made to unite 
their children. As the diviners have named the most favorable 
day for the betrothal, they also designate the most suitable one 
for the celebration of the marriage. This ceremony takes place, 
like the former one, in the presence of both the contracting fami- 
lies, the kindred, and the neighbors. It includes presents madé 
by the groom to the parents of the bride, the offer of betel and 
areca nuts, the invocation of ancestors, and the chang day or bind- 
ing of the wrists, a curious ceremony which all the parents per- 
form by attaching cotton threads around the left wrist, in token, 
I suppose, of the bonds which will hereafter exist between the 
members of the two families. Besides this a present of sam- 
pots, silver bars, or money is made by the friends of the groom to 
the mother of the bride, in consideration of the care she bestowed 
on her daughter in her infancy. This has been improperly, perhaps, 


‘Styled the price of the girl; if not a proof of her purchase by the 


groom, it is certainly a relic of the customs of a period when the 
woman was bought by the one who married her, and the price 
paid to the mother. I say to the mother, not to the father, be- 
cause the present is in reality made to her, and not to the head of 
the family; a very important fact, which with others that I shall 
adduce attests to the existence in the past of the matriarchate 
among the Khmers. 

I find traces of this state of society in this fact, that the price 
of the “nursing milk,” as it is called, is paid to the mother; and 
also in the much more lasting and profound respect had by the 
son for his mother, and in the general and uncontested prin- 
ciple that the woman put away by her husband has the right to 
take her children with her. I might add, too, in support of this 
view that it is the custom, always observed, for the father not to 
consent to a marriage which the mother opposes, and not to 
pledge a child without the consent of its mother; then there is 
the instinctive horror, much more marked than when the father 
is the victim, which Cambodians feel at the thought of a child 
beating its mother. One of the most conclusive proofs appears in 
the word for cousin-german, which when analyzed means brother- 
grandmother, or brother by the same grandmother, but never 
brother by the same grandfather. This affords an almost incon- 
testable trace of an ancient social régime when relationship fol- 
lowed the female line. 
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The Cambodian woman occupies a dignified position in the 
house of her husband. He owes her respect and gives it, and is 
not rude or violent in her presence. He can put her away, but 
she can also claim a divorce at law. She can go to law without 
the consent of her husband, when she must be supported by a 
relative, or, if she has none, by a respectable neighbor. If she is 
summoned to court, she can oblige her husband to go with her, 
under penalty, if he fails to go, of his losing his rights over her; 
and she can leave him without his having any right to complain 
or to claim reparation. He can pawn her or sell her as a slave if 
she consents, but he can not dispose of himself in such way with- 
out her approval. The woman can have but one husband, and 
he can not take a second wife or any additional one without the 
consent of his first wife. The first wife is called the first wife, 
the second the middle wife, and the third the end wife; those that 
follow are concubines. They are all hierarchically subordinated 
one to the other, but the great wife, the true wife, is mistress of 
the house, and the others are only her followers and servants. If 
one of these encroaches upon her prerogatives, she can punish 
her; if she seeks to seduce the husband and supplant the first 
wife in his heart, she can call her guilty rival before the court 
and get judgment against her. The first wives sometimes select 
the other wives for their husbands, often choosing such as will be 
agreeable companions to themselves; and women are numerous 
who have been able to exert such influence over their husbands 
or exercise such power in the house as to prevent the introduction 
of any other wives. 

Cambodian maidens rarely go astray, and infanticide is abso- 
lutely unknown in the country. Mothers are anxious to have 
children, and are not afraid of any number of them. A woman 
who has no children after several years of marriage is unhappy 
over the fact, and her fellow-women sympathize with her for it. 

The people are brave, willing to run considerable dangers for 
a small reward, and are valiant in action; but they are supersti- 
tious, and believe in ghosts, evil spirits, witches, and witchcraft. 
They offer worship to genii and invoke them, good and bad alike, 
when they are afraid or in need. It is not rare to find in the cor- 
ner of a rice field a little straw mat inclosing a fragment of a 
sculptured prayer from some ancient Khmer monument, or sim- 
ply an ordinary stone. They believe that the arac dwells in this 
stone, give it homage, and burn fragrant sticks before it, which 
they plant in a piece of banana stem, or a small basin, or in half 
a cocoanut filled with sand. They also render a secret worship to 
lingams derived from the Brahmanic epoch which have been con- 
cealed for centuries in the depths of natural grottoes, without 
knowing what these stones represent. 
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The Khmers believe in unlucky places, which one can not in- 
habit or cultivate without exposure to death; in places haunted 
by evil spirits, which one can not visit without perishing; in 
stones or statues which one can not touch without falling sick; 
and places which one can not pass without making an offering, 
There are in the province of Kampot a mountain at the foot of 
which the Chinese dies who attempts to pass it, and a defile 
where it is necessary to alight from one’s horse or carriage and 
cast an offering of branches upon a cup placed at the fork of two 
roads, saying, “I offer thee a parasol.” A statue of a woman of 
the Brahmanic period stands on a river island in the province of 
Sambaur, before which women can not present themselves, but 
which men are permitted to caress in order to insure the fidelity 
of their wives. 

Many women and children wear cords which they buy of the 
witches, in order to preserve them from certain maladies; and 
from these sometimes hang little leather cylinders which are 
believed to be very effective. In certain provinces of Upper 
Cambodia characters are tattooed on the breast as preservatives 
against attacks by the tiger and panther, and against snake 
bites. 

The Cambodians are usually pleasantly disposed, but very re- 
vengeful for injuries. Theft is common, but less so than in Cochin 
China, Assassination does not excite any great degree of atten- 
tion or cause any deep remorse in the murderer. They bear pain 
with much courage; but illness reduces their energy to a very 
low degree. Prisoners condemned to death by decapitation march 
courageously to punishment, smoking their last cigarette, with- 
out bravado and without weakness. 

The paddy gathered and deposited in the granary is protected 
by a stone for which they have a superstitious regard ; and they 
employ the achars, the religious literati of the village, to read 
prayers and invocations over the store.—Translated for The Popu- 
lar Science Monthly from the Revue Scientifique. 








Tue latest report of the directors of convict prisons in England gives satisfac- 
tory evidence that serious crime is perceptibly diminishing throughout the coun- 
try. Thus, during the five years ending in 1859, when the population of England 
and Wales was 19,257,000, the sentences to penal servitude numbered 2,589. The 
years 1885 to 1889 showed the much lower total of 945; the population then 
being 27,830,179. Since that period a further decrease has been registered. A 
reduction in the number of young convicts has been remarked. Even as late as 
1887 it stood at 3-2 per cent of the whole prison population. In 1892 it was 1°2 
per cent. These observations agree with the statement that the diminution in 
the whole amount of criminality is mainly attributable to a decrease in the num- 
ber of young offenders, while the proportion of older delinquents has increased. 
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THE ICE AGE AND ITS WORK. 
By ALFRED R. WALLACE, F. RB. 8. 


ERRATIC BLOCKS AND ICE-SHEETS.—{ Continued.) 
Il. 


E must now consider briefly the distribution of erratics in 

North America, because they present some peculiar fea- 
tures and teach us much concerning the possibilities of glacier 
motion. ; 

An immense area of the Northeastern States, extending south 
to New York, and then westward in an irregular line to Cincin- 
nati and St. Louis, is almost wholly covered with a deposit of drift 
material, in which rocks of various sizes are imbedded, while 
other rocks, often of enormous size, lie upon the surface. These 
blocks have been carefully studied by the American geologists, 
and they present us with some very interesting facts. Not only 
are the distances from which they have been transported very 
great, but in very many cases they are found at a greater eleva- 
tion than the place from which they must have come. Prof. 
G. F. Wright found an enormous accumulation of bowlders on a 
sandstone plateau in Monroe County, Pennsylvania. Many of 
these bowlders were granite, and must have come either from the 
Adirondack Mountains two hundred miles to the north, or from 
the Canadian Highlands still farther away. This accumulation 
of bowlders was seventy or eighty feet high, and it extended 
many miles, descending into a deep valley one thousand feet 
below the plateau in a nearly continuous line forming part of the 
southern moraine of the great American ice-sheet. 

On the Kentucky hills, about twelve miles south of Cincin- 
nati, conglomerate bowlders containing pebbles of red jasper can 
be traced to a limited outcrop of the same rock in Canada to the 
north of Lake Huron, more than six hundred miles distant, and 
similar bowlders have been found at intervals over the whole 
intervening country. In both these cases the blocks must have 
passed over intervening valleys and hills, the latter as high or 
nearly as high as the source from whence the rocks were derived. 
Even more remarkable are numerous bowlders of Helderberg 
limestone on the summit of the Blue Ridge in Pennsylvania, 
which must have been brought from ledges at least five hundred 
feet lower than the places upon which they now lie. The Blue 
Ridge itself shows remarkable signs of glacial abrasion, in a well- 
defined shoulder marking the southern limit of the ice (as indi- 
cated also by heaps of drift and erratics),so that Mr. Wright 
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concludes that several hundred feet of the ridge have been worn 
away by the ice. 

The crowning example of bowlder transportation is, however, 
afforded by the blocks of light gray gneiss discovered by Prof, 
Hitchcock on the summit of Mount Washington, over six thou- 
sand feet above sea-level, and identified with Bethlehem gneiss, 
whose nearest outcrop is in Jefferson, several miles to the north- 
west, and three or four thousand feet lower than Mount Wash- 
ington. 

These varied phenomena of erratic blocks and rock striations, 
together with the enormous quantity of bowlder clay and glacial 
drift spread over the whole of the Eastern States, terminating 
southward in a more or less abrupt line of mounds having all the 
characteristics of an enormous moraine, have led American geolo- 
gists to certain definite conclusions in which they all practically 
agree. It may be well first to give a notion of the enormous 
amount of the glacial débris under which a large part of the East- 
ern States is buried. In New England these deposits are of less 
thickness than farther south, averaging from ten to twenty feet 
over the whole area. In Pennsylvania and New York east of the 
Alleghanies the deposits are very irregular, often sixty or seventy 
feet thick and sometimes more. West of the Alleghanies in New 
York, Pennsylvania, and Ohio the thickness is much greater, be- 
ing often one hundred and fifty or two hundred feet in the wide 
valleys, and forty or fifty feet on many of the uplands. Prof. 
Newberry calculates that in Ohio it averages sixty feet deep over 
an area of twenty-five thousand square miles. 

The direction of the stris and of the traveled bowlders to- 
gether with the form of the great terminal moraines show that 
there must have been two main centers of outflow for the ice- 
sheet, one over Labrador, the other over the Laurentian High- 
lands north of Lake Superior. The southern margin of the drift 
may be roughly represented by portions of circles drawn from 
these two points as centers. The erratics on the summit of 
Mount Washington show that the ice-sheet must have been a 
mile thick in its neighborhood, and much thicker at the centers 
of dispersion, while the masses of drift and erratics on plateaus two 
thousand feet high near its southern boundary indicate a great 
thickness at the termination. The Laurentian plateau is now about 
two thousand feet above the sea-level, but there are numerous in- 
dications from buried river channels, filled with drift and far 
below the sea, which lead to the conclusion that during the Ice 
age the land was much higher. That snow can accumulate to 
an enormous extent, over land of moderate height when the condi- 
tions are favorable for such an accumulation is shown by the 
case of Greenland, the greater part of whose surface is a vast 
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plateau of ice flowing outward by numerous glaciers into the sea. 
The center of this plateau where Dr. Nansen crossed it was over 
nine thousand feet above sea-level, and it may be very much 
higher farther north. It, therefore,seems probable that the great 
American ice-sheet was, at least, as high, and perhaps much 
higher, and this would give sufficient slope for the flow to the 
southern border. Of course, during the successive stages of the 
glaciation there may have been numerous local centers from 
which glaciers radiated, and during the passing away of the Ice 
Age these local glaciers would have left strizs and other indica- 
tions of their presence. But so much of the area covered by the 
drift—all, in fact, south of the New England mountains and the 
Great Lakes—is undulating ground, hill, valley, and plateau of 
moderate height, that here all the phenomena seem to be due 
to the great confluent ice-sheet during the various phases of its 
advance and its passing away. 

Sir Henry Howorth, in his very instructive work already 
quoted, denies the existence and even the possibility of such ice- 
sheets as those here indicated as having occurred in North Amer- 
ica and Europe. He maintains that ice of the requisite thickness 
could not exist, as it would be crushed or liquefied by its own 
weight; and further, that if it existed it could not possibly move 
over hundreds of miles of generally level country, passing over 
hills and valleys and carrying with it, either on its surface or in 
its lower strata, the enormous quantity of bowlders, gravel, and 
clay which we find everywhere overlying the present surface of 
the ground. No doubt the difficulty does seem an enormous one, 
but I think that it can be shown to be not so great as it seems; 
and itis certainly by no means so insuperable as that of the apoc- 
ryphal floods, or “ waves of translation ” as they have been called, 
to which he imputes the phenomena. He asks us to believe in one 
or more gigantic waves sweeping over Eastern North America, 
carrying bowlders to the summit of Mount Washington, nearly 
six thousand feet high, scattering others over an area which is 
roughly one thousand miles from east to west and six hundred 
from north to south, and in its course producing those wonderful 
stris, grooves, and furrows in the rocks photographed in the 
American reports, and the enormous extent of smooth and 
rounded rock surfaces that is found over this wide area. Besides 
these there are two other phenomena absolutely inconsistent with 
a diluvial agency. One is the enormous deposits of fine compact 
clay bearing rounded and scratched stones thickly scattered 
through it, utterly unlike any deposit produced by water, which 
would necessarily leave the stones hundreds of miles behind the 
place to which the fine mud would be carried. The other is the 
existence of well-defined heaps, mounds, and ridges of gravel and 
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bowlders, forming the terminal moraine of the ice-sheet. This is 
exactly similar in general form and structure to the moraines left 
by the old Alpine or North British glaciers, and if the former 
could have been produced by a flood so could the latter. But the 
American terminal moraine runs across the country almost irre- 
spective of its contour, and is often as well marked on plateaus as 
in valleys and on the intermediate slopes. Moreover, this moraine 
often lies on the southern slope of the hills draining toward the 
Mississippi Valley; and we are asked to believe that a flood vast 
enough to carry gravel and rocks for hundreds of miles to such a 
position, left them all stranded on a slope down which it must 
have been rushing with increased velocity and without hindrance. 
toward the Gulf of Mexico! So far as I know, Sir Henry Ho- 
worth is absolutely alone among living writers in his diluvial 
theories, and I only give this brief statement of their over- 
whelming impossibilities because his book is so interesting, and 
his assertions that his theory explains all the facts are so con- 
fident and so often repeated that they are likely to confuse the 
judgment of readers who have not paid special attention to the 
subject. . 

+ Returning to the main question, of the possibility of glaciers 
or ice-sheets moving over long distances of generally level ground 
with intervening hills and valleys, there is an important piece of 
evidence, the bearing of which appears to have been overlooked 
by objectors. The former existence of the great Rhone glacier 
carrying erratics to the slopes of the Jura from beyond Geneva 
on the southwest to Soleure on the northeast, is universally ad- 
mitted. This glacier passed out of the gorge between the Dent 
du Midi and the Dent de Morcles, and a little below St. Maurice 
enters on the alluvial plain which extends to the lake. From this 
point to Geneva, a distance of about sixty miles, may be consid- 
ered a level plain, the descent into the lake being balanced by the 
ascent out of it. Yet it is admitted that the glacier did move 
over this distance, since erratics which can be traced to their 
source on the left of the valley below Martigny are found near 
that city. But the main part of the glacier curved round to the 
right across the Lake of Neufchatel, and extended at least as far 
as Soleure, a distance of about ninety miles. To do this it must 
have ascended five or six hundred feet to the country around 
Fribourg, and before reaching Soleure must have passed over a 
hill three or four hundred feet higher. Yet on the flanks of the 
Jura above Soleure there are erratics which have been carried on 
the surface of the glacier from the east side of the valley below 
Martigny, and close to Soleure itself there are remains of a ter- | 











minal subglacial moraine of compact bowlder clay. Sir Charles 
Lyell describes this as— 
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an unstratified mass of clay or mud, through which a variety of angular and 
rubbed stones were scattered, and a marked proportion of the whole were pol- 
ished and scratched, and the clay rendered so compact, as if by the incumbent 
pressure of a great mass of ice, that it has been found necessary to blow it up 
with gunpowder in making railway cuttings through part of it. A marble rock, 
of the age of our Portland stone, on which this old moraine rests has its surface 
polished like a looking-glass, displaying beautiful sections of fossil shells, while 
occasionally, besides finer striw, there are deeper rectilinear grooves, agreeing in 
direction with the course in which the extinct glacier moved according to the 
theory of M. Guyot before explained.* 


It is evident that, to have produced such effects as are here de- 
scribed, the glacier must have extended much beyond Soleure, 
and have been very thick even there. It thus proves to demon- 
stration that a glacier can travel for a hundred miles over a gen- 
erally level country, that it can pass over hills and valleys, and 
that, even near its termination, it can groove, and grind, and pol- 
ish rocks, and deposit large masses of hard bowlder clay. And 
all this was done by a single glacier issuing from a comparatively 
narrow valley, and then spreading out over an area many times 
greater than that of its whole previous course. In this case it is 
clear that such a vast mass of ice, constituting a veritable ice- 
sheet on a small scale, could not have derived its motion solely 
from the push given to it by the parent glacier at St. Maurice. 
Neither could gravitation derived from the slope of the ground 
have affected it, for it passed mostly over level ground or up 
slopes, and its termination at Soleure is actually nearly two hun- 
dred feet higher than its starting point at the mouth of the val- 
ley below St. Moritz! There remains as a cause of motion only 
the slope of the upper surface of the glacier, the ice slowly flow- 
ing downward, and, by means of its tenacity and its viscosity on 
a large scale, dragging its lower portion still more slowly over 
the uneven or upward sloping surface. This mode of motion will 
be discussed later when dealing with the origin of lake-basins. 

No doubt at this epoch of maximum glaciation the ice-sheet 
extended over the whole country between the Bernese Alps and 
the Jura, and the downward flow of the lateral glaciers along the 
valley of the Sarine, Aare, and other rivers fiowing toward So- 
leure greatly assisted the general onward motion. But the fact 
remains, and it can not be too strongly insisted on, that here we 
have a veritable ice-sheet moving over hill and valley, carrying 
on its surface quantities of erratic blocks, rounding, striating, and 
polishing the rocks over which it passed, and with the material 
thus crushed and ground away forming great deposits of bowlder 
clay, much of which still remains, although enormous quantities 





* The Antiquity of Man, fourth edition, p, 349, 
VOL. XLIv.—58 
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bowlders, forming the terminal moraine of the ice-sheet. This is 
exactly similar in general form and structure to the moraines left 
by the old Alpine or North British glaciers, and if the former 
could have been produced by a flood so could the latter. But the 
American terminal moraine runs across the country almost irre- 
spective of its contour, and is often as well marked on plateaus as 
in valleys and on the intermediate slopes. Moreover, this moraine 
often lies on the southern slope of the hills draining toward the 
Mississippi Valley; and we are asked to believe that a flood vast 
enough to carry gravel and rocks for hundreds of miles to such a 
position, left them all stranded on a slope down which it must 


toward the Gulf of Mexico! So far as I know, Sir Henry Ho- 
worth is absolutely alone among living writers in his diluvial 
theories, and I only give this brief statement of their over- 
whelming impossibilities because his book is so interesting, and 
his assertions that his theory explains all the facts are so con- 
fident and so often repeated that they are likely to confuse the 
judgment of readers who have not paid special attention to the 
subject. ° 

+ Returning to the main question, of the possibility of glaciers 
or ice-sheets moving over long distances of generally level ground 
with intervening hills and valleys, there is an important piece of 
evidence, the bearing of which appears to have been overlooked 
by objectors. The former existence of the great Rhone glacier 
carrying erratics to the slopes of the Jura from beyond Geneva 
on the southwest to Soleure on the northeast, is universally ad- 
mitted. This glacier passed out of the gorge between the Dent 
du Midi and the Dent de Morcles, and a little below St. Maurice 
enters on the alluvial plain which extends to the lake. From this 
point to Geneva, a distance of about sixty miles, may be consid- 
ered a level plain, the descent into the lake being balanced by the 
ascent out of it. Yet it is admitted that the glacier did move 
over this distance, since erratics which can be traced to their 
source on the left of the valley below Martigny are found near 
that city. But the main part of the glacier curved round to the 
right across the Lake of NeufchAtel, and extended at least as far 
as Soleure, a distance of about ninety miles, To do this it must 
have ascended five or six hundred feet to the country around 
Fribourg, and before reaching Soleure must have passed over a 
hill three or four hundred feet higher. Yet on the flanks of the 
Jura above Soleure there are erratics which have been carried on 
the surface of the glacier from the east side of the valley below 
Martigny, and close to Soleure itself there are remains of a ter- 
minal subglacial moraine of compact bowlder clay. Sir Charles 
Lyell describes this as— 
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an unstratified mass of clay or mud, through which a variety of angular and 
rubbed stones were scattered, and a marked proportion of the whole were pol- 
ished and scratched, and the clay rendered so compact, as if by the incumbent 
pressure of a great mass of ice, that it has been found necessary to blow it up 
with gunpowder in making railway cuttings through part of it. A marble rock, 
of the age of our Portland stone, on which this old moraine rests has its surface 
polished like a looking-glass, displaying beautiful sections of fossil shells, while 
occasionally, besides finer striw, there are deeper rectilinear grooves, agreeing in 
direction with the course in which the extinct glacier moved according to the 
theory of M. Guyot before explained.* 


It is evident that, to have produced such effects as are here de- 
scribed, the glacier must have extended much beyond Soleure, 
and have been very thick even there. It thus proves to demon- 
stration that a glacier can travel for a hundred miles over a gen- 
erally level country, that it can pass over hills and valleys, and 
that, even near its termination, it can groove, and grind, and pol- 
ish rocks, and deposit large masses of hard bowlder clay. And 
all this was done by a single glacier issuing from a comparatively 
narrow valley, and then spreading out over an area many times 
greater than that of its whole previous course. In this case it is 
clear that such a vast mass of ice, constituting a veritable ice- 
sheet on a small scale, could not have derived its motion solely 
from the push given to it by the parent glacier at St. Maurice. 
Neither could gravitation derived from the slope of the ground 
have affected it, for it passed mostly over level ground or up 
slopes, and its termination at Soleure is actually nearly two hun- 
dred feet higher than its starting point at the mouth of the val- 
ley below St. Moritz! There remains as a cause of motion only 
the slope of the upper surface of the glacier, the ice slowly flow- 
ing downward, and, by means of its tenacity and its viscosity on 
a large scale, dragging its lower portion still more slowly over 
the uneven or upward sloping surface. This mode of motion will 
be discussed later when dealing with the origin of lake-basins. 

No doubt at this epoch of maximum glaciation the ice-sheet 
extended over the whole country between the Bernese Alps and 
the Jura, and the downward flow of the lateral glaciers along the 
valley of the Sarine, Aare, and other rivers fiowing toward So- 
leure greatly assisted the general onward motion. But the fact 
remains, and it can not be too strongly insisted on, that here we 
have a veritable ice-sheet moving over hill and valley, carrying 
on its surface quantities of erratic blocks, rounding, striating, and 
polishing the rocks over which it passed, and with the material 
thus crushed and ground away forming great deposits of bowlder 
clay, much of which still‘ remains, although enormous quantities 
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must have been carried away by the rivers to the lowlands of 
Europe and to the sea. The fact is therefore demonstrated, and 
is implicitly admitted by the most conservative of glacialists, 
that in this case an ice-sheet has moved onward over a hilly pla- 
teau for nearly a hundred miles, even when its terminal moraine 
is at a higher level than its exit from the mountain valley where 
it had its origin. 


It will now be well briefly to sketch the distribution of erratic 
blocks in Great Britain, and the conclusions to be drawn from 
them as to the former existence of an ice-sheet under which the 
greater part of our islands was buried. 

Every mountain group north of the Bristol Channel was a 
center from which, in the earlier and later phases of the Ice age, 
glaciers radiated; but many facts prove that during its maximum 
development these separate glacier systems became confluent, and 
formed extensive ice-sheets which overflowed into the Atlantic 
Ocean on the west, and spread far over the English lowlands on 
the east and south. This is indicated partly by the great height 
at which glacial striz are found, reaching to twenty-five hundred 
feet in the Lake District and in Ireland, somewhat higher in 
North Wales, and in Scotland to nearly thirty-five hundred feet; 
but also by the extraordinary distribution of erratic blocks, 
many of which can be traced to localities whence they could only 
have been brought across the sea. The direction of the glacial 
strie and of the smoothed side of ice-worn rocks also indicate that 
the shallow seas were all filled up by ice. The Outer Hebrides, 
for example, are all ice-ground from the southeast and east, 
showing that the deep channel of the Minch was filled up, 
and that the Scotch ice-sheet flowed completely over the islands. 
On all sides of Ireland, except the southern coast, the ice flowed 
outward, but on the northeast the flow was diverted southward, 
and on the extreme north, westward, by the pressure of the over- 
flowing ice-sheet of Scotland which here encountered it. In like 
manner, the ice-marks on the east coast of Ireland and the west 
coast of Wales are diverted southward by the mutual pressure of 
their ice-sheets, which, together with that of the west of Scotland, 
filled up St. George’s Channel. That such was the case is further 
proved by the fact that the Isle of Man is ice-ground in a general 
direction from north to south, and to the summit of its loftiest 
mountains, which rise to a height of over two thousand feet. 
This could only have been done by an ice-sheet flowing over it, 
and this view is further supported by some most remarkable 
facts in the dispersal of local erratics. These are always found to 
the south of the places where they occur in situ, never to the 
north; and, what is still more noteworthy, they are often found 
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far above the native rock. Thus, bowlders of the peculiar Fox- 
dale granite are found about fourteen hundred feet higher than 
the highest point where there is an outcrop of this rock. 

The Scotch ice-sheet flowed outward on all sides, but on the 
east it was met by the southward extension of the great Scandi- 
navian ice-sheet. On the extreme north the meeting of these two 
ice-sheets resulted in a flow to the northwest which glaciated the 
Orkney Islands, while the Shetlands, much farther north, received 
the full impact of the Scandinavian ice alone, and are therefore 
glaciated from the northeast. The dividing line of the Scotch and 
Scandinavian ice-sheets was in the North Sea, not far from the 
east coast of Scotland; but farther south, at Flamborough Head 
and Holderness, the latter impinged on our coast, bringing with 
it enormous quantities of Scandinavian rocks. Many years ago 
Prof. Sedgwick described the cliffs of bowlder clay at Holderness 
as containing “an incredible number of smooth round blocks of 
granite, gneiss, greenstone, mica slate, etc., resembling none of the 
rocks of England, but resembling specimens derived from various 
parts of the great Scandinavian chain.” These are mixed, how- 
ever, with a number of British rocks from the north and west, in- 
dicating the meeting ground of the two conflicting ice-sheets. 
Similar blocks occur all along the coast as far as the cliffs of Cro- 
mer in Norfolk. Across the peninsula of Flamborough about two 
miies west of the lighthouse there is a moraine ridge contain- 
ing a few Scandinavian bowlders, but mainly composed of British 
rocks. These latter consist of numerous carboniferous rocks 
from the north and northwest, together with many of Shap granite 
—a peculiar rock found only on Shap Fell in the eastern side of 
the Lake District, together with a few of Galloway granite. 
These facts, it will be seen, add further confirmation to the theory 
of great confluent ice-sheets indicated by the ice-markings upon 
the various groups of mountains, while it is hopelessly impos- 
sible to explain them on any theory of local glaciers, even with 
the aid of submergence and of floating ice. 

The study of our British erratics has been assiduously pursued 
for many years past by a committee of the British Association ; 
and by means of a mapshowing the chief facts collected up to this 
date, kindly furnished me by Mr. Percy F. Kendal, secretary of 
the committee, I am able to give a brief sketch of the more im- 
portant of the phenomena, and their bearing on the extent and 
motion of the British ice-sheet. The general reader may be in- 
formed that great numbers of rocks are so local and so character- 
istic, often being confined to a very limited district or to a single 
mountain, that the origin of a considerable portion of the errat- 
ics can be ascertained with the greatest certainty. 

Taking first the Shap granite, which has already been men- 
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tioned as occurring at Flamborough Head, we find that it has been 
carried northward as far as the Solway Frith, and eastward to the 
Eden Valley in great quantity and over a wide area. Thence 
can be traced a line of bowlders of this rock over the high plateau 
of Stainmoor into the valley of the Tees, and onward round the 
coast by Scarborough to Holderness, while a branch descends 
southward along the valley of the Ouse to York. Coming back 
to its source on Shap Fell, a train of bowlders of the same rock 
has been traced southward in a curving line, passing the east side 
of Morecambe Bay near Lancaster, and thence sparingly south- 
eastward to near Whalley. Along the same line are found bowl- 
ders of peculiar granites from Eskdale and Buttermere, marking 
the line of junction of the northern ice-sheet with that which filled 
up the Irish Sea and pressed inward between the glaciers of Cum- 
berland and North Wales. This is indicated by the fact that 
south of this line are scattered immense quantities of erratics, 
both from the southwest of Scotland and the Lake District, 
spreading over the whole of the low country as far as Bridgnorth 
and Wolverhampton, and eastward to the Derbyshire highlands. 
These same erratics are found round the north coasts of Wales 
and part of Anglesea, showing how the iceflows divided on either 
side of the mountain mass of North Wales. 

The center of the great glacier sheet of North Wales appears 
to have been over the Arenig Mountains, whence erratics of a 
peculiar voleanic rock have been traced to the north and east, 
mingling with the last-described group; while a distinct train of 
these Welsh erratics stretches southeastward to the country west 
of Birmingham. 

In the Isle of Man are found many erratics from Galloway and 
a few from the Lake District. But the most remarkable are those 
of a very peculiar rock found only on Ailsa Craig, a small island 
in the Frith of Clyde, and a single bowlder of a peculiar pitchstone 
found only in the Isle of Arran. The Ailsa Craig rock has also 
been found at Moel Tryfaen, on the west side of Snowdon, and 
more recently at Killiney, County Dublin, on the seashore.* 

The case of the bowlders in the Isle of Man, which have been 
carried nearly eight hundred feet above their source, has already 
been mentioned, but there are many other examples of this phe- 
nomenon in our islands; and as they are of great importance in 
regard to the general theory of glacial motion a few of them may 
be noted here. So early as 1818 Mr. Weaver described a granite 
block on the top of Cronebane, a slate hill in Ireland, and several 
hundred feet higher than any place where similar granite was to 
be found in situ ; and he also noticed several deposits of limestone 





* Nature, vol. xlvii, p, 464. 
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gravel in places from three to four hundred feet higher than the 
beds of limestone rock which are from two to ten miles off. Débris 
of red sandstone is also found much higher than the parent rock. 
Bowlders of Shap granite, Mr. Kendal tells us, have passed over 
Stainmoor by tens of thousands, and in doing so have been carried 
about two hundred feet above their source; and the curious Per- 
mian rock, “ Brockram,” has been carried in the same direction no 
less than a thousand feet higher than its highest point of origin.* 
In Scandinavia there are still more striking examples, erratic 
blocks having been found at an elevation of forty-five hun- 
dred feet which could not possibly have come from any place 
higher than eighteen hundred feet.+ We thus find clear and 
absolute demonstration of glacier ice moving up-hill and drag- 
ging with it rocks from lower levels to elevations varying from 
two hundred to twenty-seven hundred feet above their origin. 
In Switzerland we have proof of the same general fact in the 
terminal moraine of the northern branch of the Rhone glacier 
being about two hundred feet higher than the Lake of Geneva, 
with very much higher intervening ground. As it is universally 
admitted that the glacier of the Rhone did extend to beyond 
Soleure, all the a priori objections to the various cases of rocks 
carried much higher than their origin, in America, the British 
Isles, and Scandinavia, fall to the ground. We must either deny 
the existence of the ice-sheet in the great Swiss valley, and 
find some other means of accounting for the traveled blocks on 
the Jura between Geneva and Soleure, or admit that the lower 
strata of a great glacier can travel up-hill and over hill and valley, 
and that the ice-sheets of the British Isles, of Scandinavia, and of 
North America merely exhibit the very same characteristics as 
those of Switzerland, but sometimes on a larger scale. We may 
not be yet able to explain fully how it thus moves, or what slope 
of the upper surface is required in order that the bottom of the 
ice may move up a given ascent, but the fact of such motion can 
not any longer be denied. 

The facts thus established render it more easy for us to accept 
one of the latest conclusions of British glacialists. A great sub- 
mergence of a large portion of the British Isles during the Glacial 
period, or in the interval between successive phases of the Glacial 
period, has long been accepted by geologists, and maps have been 
often published showing the smal] group of islands to which 
our country was then reduced, the supposed subsidence being 
about fourteen hundred feet. The evidence for this is the oc- 
currence, at a few spots, of glacial gravels containing marine 


* Wright’s Man and the Glacial Period, p. 154. 
+ James Geikie’s Great Ice Age, second edition, p. 404. 
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shells in tolerable abundance, the most celebrated being at Moel 
Tryfaen, on the west side of Snowdon, at a height of more than 
thirteen hundred feet. Shell-bearing drifts have also been found 
near Macclesfield at a height of over eleven hundred feet, and to 
the east of Manchester at between five and six hundred feet eleva- 
tion. Others have since been found on Gloppa, a hill near Os- 
westry. The fact that the shell-bearing gravels of Moel Tryfaen 
are nearly forty feet thick shows that, if they are due to sub- 
mergence, the land must have remained stationary at that level 
for a considerable period of time, and there would probably be other 
stationary periods at lower levels. Yet nowhere in the valleys or 
on the hill slopes of Wales, or the Lake District, or in the English 
lowlands are there any of the old beaches or sea cliffs, ormarine de- 
posits of any kind, that must have been formed during such a sub- 
sidence and which can hardly have been everywhere cleared away 
by subsequent glaciation. Another difficulty is that the shells of 
these drifts are such as could not have lived together on one spot, 
some being northern species, others southern, some frequenting 
sandy others muddy bottoms, some which live only below tidal 
water while others are shore species. And, lastly, they are very 
fragmentary, only a small percentage of entire shells being found. 

In consequence of these various difficulties it was suggested by 
the late Mr. Belt that the great Irish Sea ice-sheet had carried up 
a portion of the sea-bottom imbedded in its substance, perhaps 
containing deposits of shells of various periods and thus explain- 
ing the intermixture of species as well as their fragmentary con- 
dition. The fact that bowlders and pebbles from Scotland, Ailsa 
Craig, and Cumberland have been found in the Moel Tryfaen beds 
almost amounts to a proof that they were so uplifted ; and a recent 
search has shown that in the other localities where marine shells 
have been found in drift at great elevations similar foreign rocks 
occur, rendering it almost certain that the same ice-sheets which 
have distributed foreign erratics so widely over our country, and 
which in doing so must have passed over the sea-bottom, have in 
a few cases carried with them a portion of that sea-bottom, and 
deposited it with the erratics in the places where both are now 
found. A full discussion of this point, with replies to various ob- 
jections, by Mr. P. F. Kendal, will be found in the volume already 
quoted ; and he has recently adduced a fresh argument against 
“the great submergence ” in the fact that, if it ever occurred, our 
lowlands must for a long time have formed the bottom of a sea 
two hundred fathoms deep, yet not a single shell characteristic of 
that depth has yet been discovered in the drift.* The cumulative 





* Wright’s Man and the Glacial Period, pp. 167-175. Also Geological Magazine, No- 
vember, 1892, pp. 491-500. 
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evidence against the submergence is now almost, if not quite, con- 
clusive. 


In the brief outline now given of the facts of glacial geology 
bearing upon the former existence, the thickness, extent, and mo- 
tion of ice-sheets, it has only been possible to treat the subject 
very broadly, omitting all those details and minor difficulties 
which can not be discussed within the limits of a popular article. 
My object has been to explain the nature and amount of the con- 
verging evidence demonstrating the existence of enormous ice- 
sheets in the Northern hemisphere, to serve as a basis for the dis- 
cussion of the glacial origin of lake-basins, which will form the 
subject of another article——Fortnighily Review. 


—  +0e 


A CENTURY OF THE TELEGRAPH IN FRANCE. 
By WALTER LODIAN. 


} iy is one hundred years ago (the 22d of March, 1792) since a 

young man named Claude Chappe presented himself at the 
bar of the Legislative Assembly. He carried there a secret vocabu- 
lary composed of nine thousand nine hundred and ninety-nine 
words, represented by some numbers, and destined to be trans- 
mitted by a system of visual telegraphy by means of a machine 
carrying the signals from station to station. 

The examination of the machine was promptly confided to a 
committee, which reported in favor of its adoption, and a little 
after, the Convention voted the funds necessary to the establish- 
ment of a trial line. 

It is this memorable event—the origin of the most marvelous 
discovery of our times—which the telegraphic people have re- 
cently féted as solemnly as possible. 

On this occasion it has appeared to us useful as well as interest- 
ing to retrace the history of telegraphy in France, to note briefly 
the successive stages and the perfecting of the telegraphs which 
have transformed the world. 

Some essays in telegraphy were made in modern times, notably 
at the end of the seventeenth century, by Dr. Hooke, an English 
physician, who made service of an apparatus consisting of some 
characters of a sufficient size for being perceived at a distance, 
each one corresponding to a letter of the alphabet. 

Under the reign of the fourteenth Bourbon clique, a savant 
(G. Amontons), who became later on member of the Academy of 
Sciences, took up the study of the problem of aérial telegraphy. 
Highly interesting was the result thereof. Fontenelle, the litera- 
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rian, has recounted these experiences. This was, according to 
him, a very ingenious thing, permitting to make known all that 
which one would at a great distance, in little time—for example, 
from Paris to Rome in three or four hours—and this even with- 
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Tue First TELEGRAPHIC APPARATUS. 


out the news being given out in all the space between the two 
cities. This preparation, so paradoxical and so chimeric in ap- 
pearance, was executed in a little stretch of country, once in pres- 
ence of monseigneur and once in presence of madame. The secret 
consisted in disposing, in several consecutive posts, some young 
men who, by some long-view telescopes, having perceived cer- 




















A CENTURY OF THE TELEGRAPH IN FRANCE, 793 


tain signals of the preceding post, transmitted them to the follow- 
ing, and always thus in succession, and these different signals 
were so many letters of an alphabet of which they had not the 
cipher then at Paris and at Rome. The greatest distance seeable 
by the telescopes made the distance between the posts, of which 
the number was to be the least that was possible, and, as the sec- 
ond post made some signals to the third, as soon as they were seen 
made at the first, the news was found carried to Rome in almost 
as little time as it needed for making the signals at Paris. 

The government of Louis XV did not occupy themselves with 
what it considered a mere plaything, and the inventor, discour- 
aged, renounced his project. Thus was relinquished, some two 
hundred years ago, a project in telegraphy which was about as 
rapid, if not rapider, than the slow-coach message from Rome to 
Paris of the present day, which 
actually takes half a dozen hours 
or so for the delivery from domi- 
cile to domicile, 

In 1788 Dupuis experimented 
in turn with an alphabetic tele- 
graph, and Linguet, on his side, 
was also thus occupied about the 
same epoch. 

The idea was, therefore, so to 
say, in the air when appeared 
Claude Chappe, to whom the en- 
tire globe is indebted in reality 
for the invention of the telegraph. 
This is one of the events the most 
memorable in the history of hu- 
manity. 

Claude Chappe was born at 
Brulon (department Sarthe) in 
1763. His father gave him a class- 
ical instruction of the most approved kind. The studies of 
Claude, commenced at the college of Joyeuse, at Rouen, were ter- 
minated at the seminary of La Fléche; as to his four brothers, 
they were placed in an establishment a trifle away from this lat- 
ter town, and this has caused the supposition to some of his 
biographers that Claude Chappe had conceived the idea of his 
telegraph in order to be able to communicate with his brothers. 
It is to-day demonstrated that this is nothing but a legend. 

Chappe studied the sciences from his early youth. Physical 
science specially attracted him, and he published at the age of 
twenty years some very remarkable researches, - 

We have said that he submitted to the Legislative Assembly, 
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the 22d of March, 1792, his invention. He read his petition him- 
self, submitting “a discovery which he thought useful to the 
public welfare,” and presenting a facile means of communi- 
cating rapidly at great distances all that which might be the 
object of a correspondence. He could from them transmit the 
recital of a fact at night as well as at day over a space of forty 
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Agra, TeLecrapay, 1793. 


miles in less than forty-six minutes, and in a manner almost as 
rapid at a distance very much greater. 

The Assembly accepted the tender of the machine, sent the 
petition to the examination of the Committee of Public Instruc- 
tion, and admitted Chappe to the honors of the sitting. 
Unfortunately for him, the commissioners could not attend 
any experiment; the ignorant populace destroyed the machine 
which he had constructed at Belleville. The unlucky inventor 
had, therefore, to demand aid and protection, with indemnity for 
the necessary repairs. 
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The Convention, which had succeeded to the Legislative Assem- 
bly in the meanwhile, resent the petition to the committee, but it 
was not until the 1st of April, 1793, that the deputy Romme 
mounted to the tribune for there to give reading of an admirable 
report, of which the following is a little excerpt, describing briefly 
the invention : 

“The citizen Chappe offers an ingenious means of writing in 
the air by displaying some characters very trifling in number, 
simple as the straight lines of which they are composed, very dis- 
tinct between them, of a rapid execution, and sensible at great 
distances. To this first part of his procedure he uses a stenog- 
raphy used in the diplomatic correspondences. We have made 
some objections to him; he has foreseen them, and has responded 
victoriously. He removes all the difficulties which may present 
themselves on the land over which is directed his line of corre- 
spondence; a sole case resists his means: this is that of a very 
thick fog which comes over the north, in the aqueous countries, 
and in winter; but outside this very rare case (which resists 
equally all the processes known) they will have recourse momen- 
tarily to the ordinary means. The intermediary agents employed 
in the procedures of the citizen Chappe can not in any manner 
betray the secret of his correspondence, because the stenographic 
value of the signals will be unknown to them. Two verbal pro- 
cesses of the municipality of the Sarthe attest the success of this 
procedure in an essay which the author has made for them, and 
permitting the author to advance with some assurance that with 
his procedure, the dispatch which reported the news of the taking 
of Bruxelles had been transmitted to the Convention and trans- 
lated in twenty-five minutes.” 

[That was, note, a hundred years ago. Bruxelles is six hours 
by express from Paris. The speed of transmitting over the aérial 
telegraph of then was much quicker than by the electric tele- 
graph of to-day, for at present it takes much longer than half an 
hour—generally an hour—to remit an ordinary telegram from an 
office in the Belgian capital to a domicile in Paris. | 

In the same sitting the National Convention rendered a decree 
authorizing the trials, and naming three commissaries—Lakanal, 
Daunou, and Arbogast. A violent opposition was soon mani- 
fested, but Lakanal sustained Chappe with all his authority, and 
the inventor could construct a veritable telegraphic line of thirty- 
five kilometres, starting from the lake St.-Fargeau, at Ménilmon- 
tant. 

Finally, on the 12th of July, 1793, took place the definite trials, 
which were for Chappe a veritable triumph. He received the 
title of engineer-telegraphist, with the appointments attributed 
to lieutenants of artillery. 
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The telegraph was thus finally officially founded. 

But on the 23d of January, 1805, the unfortunate Claude 
Chappe, tortured by a cancer in the ear, committed suicide by 
throwing himself in the pits of the hétel des télégraphes, rue de 
Grenelle-Saint-Germain 103. He was aged only forty-two years. 











A Muuitary Post, 1794. 


A stone which is still in the court of the hotel, near the central 
post, bears this simple inscription: “To CLAUDE CHAPPE.” 

In 1844 the aérial network had in France a stretch of five 
thousand kilometres, and comprised five hundred and thirty-four 
stations. It was henceforth not to increase, because the first 
trials of the electric telegraph were taking place in Albion, and 
had created an immense sensation. 

An order of the 23d of November, 1844, opened an extraordi- 
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nary credit of two hundred and forty thousand francs for mak- 
ing experiments. The works commenced promptly on the railroad 
of Paris to Rouen, and on the 18th of May, 1845, the first dis- 
patches by the electric telegraph took place. 

The first telegraphic apparatus used was the patent of Foy- 
Bréguet. On the 20th of November, 1850,a law was made per- 
mitting private persons to send dispatches over the wires (the 
state hitherto was the only party using it) after rigorous investiga- 
tion of their identity. The tariff was established at three francs 
per dispatch of one to twenty words; over, twelve centimes per 
myriametre. On the 3lst of December, 1851, was inaugurated 
the submarine cable from Calais to Dover. 

The number of dispatches in 1851 was 9,014. The length of 
the telegraphic lines in operation attained at December 31, 1851, 
2,133 kilometres. 

In 1854 was created the general direction of telegraphic lines. 
The writing apparatus of Morse substituted the fugitive signals 
of the Foy-Bréguet system, and the telegraphic system went from 
7,175 kilometres to 9,244 kilometres of lines. 

The year 1860 was signaled by an important fact. A condi- 
tional agreement was concluded with Mr. Hughes, professor of 
physics at New York, the celebrated inventor of the printing ap- 
paratus, which was definitely adopted in 1861 by the French. 

The decree of the 13th of August, 1864, lowered from one franc 
to fifty centimes the tariff on dispatches simply circulating in 
Paris. The happy consequences of this liberal measure surpassed 
the most optimistic prophecies. They resulted in the following 
figures, comment on which is superfluous. Number of dispatches 
in January, 1864, 577; in December, 1864, 11,250. 

The year 1865 was marked by one of the most considerable 
events in telegraphy—the reunion at Paris of the first interna- 
tional telegraphic conference, due to the initiative of France. 

Two years later the first pneumatic line appeared in Paris. 
With the advent of the third republic, and up to within the last 
years, prodigious developments have been made in telegraphy. 

Military telegraphy, or optical telegraphy with the aid of the 
sun, has also advanced. A description of these apparatus would 
run into too much space. It will suffice to state that two teleg- 
raphists are necessary for managing an optical apparatus. One 
reads the signals aloud as he perceives them, the other writes 
them down. There are two classes of instruments, telescopic and 
“campaign.” 

Here are the last statistics of the telegraphic bureau in France 
for one year: Number of inland telegrams, 26,084,742; interna- 
tional, 5,318,265; total, 31,403,007. 

Development of the telegraphic system : Overhead lines, 86,440 
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kilometres of line, 264,980 of wire; ordinary subterranean lines, 
1,719 line, 15,168 of wire; long-distance subterranean, 4,524 line, 
30,237 wire; submarine, 6,004 line; private lines, 3,293 line, 6,512 
wire; railroad telegraphs, 12,588 line, 106,653 Wire. At end of 
1890 the overhead lines alone had in all France covered some 
115,000 kilometres, 

Telegraphic bureaus in France, about 9,000. They use 12,750 
Morse instruments, 993 Hughes, 25 Wheatstone, 58 Baudot, 1,155 
Cadran, 1 Meyer, 951 diverse; total, 15,932. 

The poste central (as it is locally termed) and the telegraphic 
service of Paris has an exceptional importance, which is easily 
explained. Paris, head and heart of France, is, in effect, the cen- 
ter from whence all radiates and where all converges. It is at the 
central post of telegraphs of Paris (rue de Grenelle 103) where 
are managed all the telegraphic dispatches exchanged between 
Paris and the departments or abroad, as well as a great number 
of those which the different towns exchange between themselves. 
The poste central is exclusively a bureau of transmissions; no 
dispatch is disposed there directly, and it does not distribute any 
directly. The service is performed by about five hundred men 
and four hundred women. The approximate daily average of 
the number of telegrams expedited by the poste central is 36,250, 
and by all the bureaus of France 67,187. 

One can conceive that a personal staff so numerous must be 
installed in some vast and specially furnished rooms. Two new 
halls have been constructed quite recently and opened for busi- 
ness. Their installation leaves something to be desired ; the light 
penetrates there badly at night; they are illuminated by electrici- 
ty. One of these halls is occupied by the men telegraphists, the 
other by the lady operators. The 362 apparati of diverse nature in 
service at the poste central are grouped in each one of these halls, 
following a methodical order based on the regional classification. 

It is known that the apparati of the system Baudot are the 
most frequently used in telegraphy. They serve the cities of 
Marseilles, Havre, Lille, Bordeaux, Toulouse, Lyon, Brest, Caen, 
Clermont-Ferrand, and Nantes. They permit several employés to 
work at two, four, and even at six on the same wire, thanks to 
the ingenious application of the division of time realized by M. 
Baudot, engineer of the administration. 

Two brigades share the service with the men, same as with the 
females, an alternating service which leaves them a little liberty. 
The employées (mark, the word with two final e’s is feminine) 
while at work are all dressed in black blouses to preserve their 
dresses from the oil stains liable to result from close contact 
with the apparatus. They are allowed to do,-when their post is 
free, a little work in crocheting or in tapestry. 
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On some great tables are installed the apparatus with all their 
accessories; each employée has allotted to her a space about 
ninety by ninety centimetres. Before each one there is a bar with 
three spikes, where they have to place separately the dispatches 
for abroad, the province, and Paris. In the middle of the hall is 
a bureau for the direction of the dispatches ; two factors are at- 
tached to each section, one for unspiking the dispatches and car- 
rying them to the direction, the other for distributing the dis- 
patches on the posts. There is furthermore an elevator near the 
direction for mounting or descending the telegrams, because the 
men’s hall, situated above, possesses all the wires connecting with 
the great cities of France as well as to abroad. 

The basement is assuredly one of the most interesting parts of 
the poste-central. There are found some vaulted cellars devoted 
to the nine thousand elements of piles in service; in other places 
one will see some dynamo-electric machines, refilling pumps, etc. 
This is certainly not one of the least interesting features, that of 
seeing steam engines become the auxiliaries of telegraphy. 

These machines work, on one part, the compressing pumps 
destined to run the Hughes apparatus and the dynamo-electric 
machines necessary for the production of the electric light. They 
work equally a dynamo-electric apparatus (an auto-regulator), 
which an agent of the central post, P. Picard, has had the ingen- 
ious idea to invent for replacing the piles. 

Between them, the French writers, K. Fichot and H. Meyer, 
have managed to produce a fairly creditable account on the occa- 
sion and descriptively historical of the centenary of the founda- 
tion in France of the telegraph. The Parisians have celebrated 
the event, and while so féting the centennial of the aérial tele- 
graph they were almost at the same time, in a way, celebrat- 
ing the golden jubilee of the introduction into Gaul of the elec- 
tric telegraph, which was established at Paris just close on fifty 
years ago. 

The interesting and curious paper of the Gaulois literarians 
above named will not be noticed in the French technical press 
(or, at least, it is not believed it will be); therefore an advanced 
translation is forwarded for the edification of English-speaking 
readers. In this rendering the purity of the original has been 
faithfully preserved as much as possible, even unto preserving 
some of the idiomatic peculiarities of expression of the vernacular, 

It will be seen that the present summary is moderately com- 
plete,—detailing the introduction of the telegraph, some rather 
surprising comparisons; then the advent and progress and a few 
statistics of the present-day electric telegraph, description of the 


Paris great central bureau, etc. 
VOL, XLIV.—59 
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AN ILLUSTRATIVE CHAPTER ON LEGAL DEVELOP- 
MENT. 


By WILLIAM W. BILLSON. 


» pom evidences are abundant that primitive man had no con- 
ception of ownership as distinguished from or as subsisting 
independently of possession. He recognized, no doubt, that one 
in possession of an object had a right to defend and maintain his 
advantageous position. If, however, the possession were lost, 
whether by accident, violence, or theft, the result, in the primi- 
tive judgment, was the permanent extinguishment of all relation 
between the object possessed and its former possessor, unless there 
was an immediate reseizure; somewhat as now one’s claim upon 
wild animals, birds, or bees in his possession is forever lost by 
their escape, unless saved by prompt pursuit,and immediate re- 
capture. Even after the establishment of courts and the rein- 
statement of dispossessed persons by their authority, the relief was 
afforded, not upon any theory of subsisting ownership in the per- 
son dispossessed, but by way of redress for the personal griev- 
ance which he was perceived to have suffered—as now, even in the 
acknowledged absence of proprietary rights, we justify a person 
in recovering an eligible position in a street or other public place 
from which he has been rudely crowded by another. The legal 
protection of property is, historically considered, a mere exten- 
sion of the protection afforded by law to the person, every wrong 
having been originally thought of as in the nature of a personal 
injustice only. The conception of ownership, instead of being 
the cause or historical basis of remedies for the recovery of pos- 
session, is in fact the tardy outgrowth of impressions produced 
upon the mind by the habitual application of those remedies as a 
mode of relief against injuries long regarded as purely personal. 
It might be supposed that if men were ever unacquainted with 
the idea of ownership apart from possession it must have been 
in such prehistoric ages as now scarcely to admit of verification. 
On the contrary, no circumstance in history, perhaps, has been 
more prolific of legal doctrine. No finer instance can be found of 
that strange gift of immortality, by virtue of which the crudest 
of barbaric notions may live, eternal in their effects, in the pol- 
ished doctrines of the most refined systems of law; no more 
instructive example of the evolution of the most abstruse legal 
refinements from the simplest germs of thought; no more im- 
pressive exhibition of the enormous inherent difficulties of legal 
progress, which arise from the fact that the advanced ideas of 
later generations, can from the nature of the case, take effect 
only through an adaptation of the rude and intractable forms and 
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proceedings inherited from a remote past. As we proceed along 
these lines of observation we shall incidentally fall in with inter- 
esting evidencé that much of the legal complexity which we are 
wont to ascribe to the dark and crooked casuistry of lawyers is 
in the nature of an inevitable survival of customs, methods, and 
institutions born of the excusable mental incapacity of our fore- 
most fathers. 

So plentiful in the history of our own land are the materials 
for a short study of this peculiarity of early thought and its 
sequences that recourse will be here had to these alone, althohgh 
the subject is susceptible of similar though perhaps less striking 
illustration from the land law of the Romans, and indeed to some 
extent from almost any system of law, with reference to either 
real or personal property. 

Lawyers of a later day have experienced no little difficulty in 
appreciating that Britton, St. Germain, and others of our earliest 
legal writers spoke advisedly when they defined a freehold inter- 
est in land (which bore to our early law the relation occupied in 
modern law by the word ownership) as meaning the “ possession 
of the soil.” Yet the accuracy of this definition at the date of its 
origin finds the most ample and varied attestation in our authen- 
tic legal history. The word “owner” was unknown to our early 
land law. That one who wrongfully dispossessed another of his 
land, succeeded to the estate or interest in the land, was one of 
the most deeply rooted doctrines of the common law from the 
time when the idea of an estate in lands was first conceived. The 
dispossessor acquired that which he could sell and transfer, and 
that which upon his death would descend to his heirs. On the 
other hand, the person dispossessed had nothing left which any 
one could buy or which in the event of his death his heirs could 
inherit. It was almost the middle of the present century before 
in England this ceased to be the law. The natural effect of this 
doctrine, as the reader will no doubt be prepared to believe, was 
to make the Iaw of dispossession one of the most interesting and 
prolific branches of our earlier jurisprudence. It became directly 
and indirectly the subject matter of a surprisingly large propor- 
tion of judicial decisions, and of a correspondingly large part of 
the early legal commentaries, and, of course, continued to be ex- 
pounded and developed in its detailed applications long after the 
disappearance of the mental and social conditions that gave it 
birth. Among the common-law applications of the rule were the 
following: 

A wrongful usurper of the possession was considered to take 
in every case the entire title, or, in legal parlance, the fee, even 
though he disclaimed an intention to take more than a life estate, 
for it was said that he could not qualify his own wrong. If ap- 
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purtenant to the land seized there were easements or rights of 
enjoyment over other adjacent lands, the intruder by his posses- 
sion of the principal estate became legally entitled to enjoy such 
easements. The estate of the person dispossessed was in the lan- 
guage of the law “turned intoa right.” This “right,” although 
untransferable to any one else, could be released to the intruder, 
and by such release the estate of the intruder, which was tortious 
or wrongful, became rightful. But, although words of inherit- 
ance were generally necessary to convey more than an estate for 
life, no such words were necessary in a release to a dispossessor, 
since the fee or entire estate was already in him, though wrong- © 
fully. For the same reason a release to the intruder for a year, 
or even for a day, was as good as though to him and his heirs for- 
ever, since the fee, or entire title, which he already had, though 
wrongfully, could not, it was said, be curtailed by a deed without 
entry—that is, without a transfer of the possession. And upon 
the ground that the estate was already in the intruder, an instru- 
ment executed to him by the person ousted, although it purported 
to give and grant the described premises, was held to operate 
only as a confirmation of the estate already vested in the usurper. 
So, while the intruder was in possession, no action could be main- 
tained against him for trespass, or for the value of crops har- 
vested by him, or for other similar profits; nor could such actions 
be maintained even after the rightful claimant had recovered 
possession, except by recourse to a legal fiction (invented to avert 
such injustice), by which for such purposes a temporarily dispos- 
sessed person was, after recovery, construed to have been con- 
tinuously in possession. 

The right to dispose of lands by will was first introduced in 
the reign of Henry VIil bya statute which declared that “all 
persons having any manors, lands, or tenements may give and 
dispose of them by last will.” In construing this statute, it was 
held, in harmony with the foregoing doctrines of the common 
law, that only those persons had lands who were in possession 
of them, and that dispossessed persons, therefore, had nothing 
upon which a will could operate. Such was the law in Eng- 
land until changed by statute in 1838. Such also had been 
the recognized law before the statute of Henry VIII in those 
counties where by local custom the power to will had previously 
existed. 

But, although a person by being ejected from his lands lost all 
his estate in them, he was not without rights of redress. If he 
acted promptly he was entitled to recover his lost ground, and, 
until prohibited by the statute of Richard III, he might enlist 
and employ whatever forces were necessary for that purpose. 
The time within which this right of personal recovery, or, as it 
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was called in the law, right of entry, could be exercised was at 
first very short. 

In the time of Bracton (thirteenth century) it was only four 
days, that being deemed sufficient time within which to arouse 
the neighbors and organize an invading force. The right was 
afterward recognized as continuing a year andaday. Still later 
it might be exercised during the lifetime of the intruder. Origi- 
nally entry could be made only as against the intruder personally, 
not against one claiming under him. Afterward it could be made 
_ against the intruder’s first successor, then against his second suc- 
cessor, still later: against others still more remote, etc. It was 
about the time of Lord Bacon before a re-entry could be made 
after the lands, by death of the intruder, had passed into the pos- 
session of his heir. It was the wrongful character of the in- 
truder’s estate that was supposed to justify re-entry, and it was 
deemed inadmissible to treat the estate as wrongful in the hands 
of the heir, upon whom it had been cast by operation of law 
without any wrongdoing on his part. 

The legal effect of a re-entry was to reinvest the ousted per- 
son with his lost estate. Originally it was no doubt necessary for 
him to eject the wrongdoer and resume complete control. It was 
soon perceived that where two persons were upon the same piece 
of ground, each claiming possession, he should be deemed to have 
the possession who had the right to it, and this principle was 
variously applied with salutary effects. The law was still further 
mitigated by considering that the effects of re-entry were attained 
and the estate of the intruder divested by even a temporary en- 
trance of the ousted person upon the land under a claim of right, 
provided such entry was repeated at least once a year, thus keep- 
ing up publicly a continual claim to the land. And it came to be 
deemed sufficient as an entry if, when the ousted person could not 
go upon the land for fear of violence, he went as near to it as he 
safely could and publicly claimed it in the presence of witnesses. 
By these acts of re-entry and continual claim the person dispos- 
sessed could revive and keep alive his estate in the land, so as to 
have a conveyable and inheritable interest, although the intruder 
still remained in the actual possession; for, by construction of 
law, the entry and continual claim were treated as amounting to 
a recovery of the possession. The law also came to be so relaxed 
that where one, by the same intruder, was dispossessed of sev- 
eral tracts of land in one county, a re-entry upon one, in the 
name of all, was treated as a good entry upon all. 

It is not surprising that under these circumstances there were 
few branches of our early law which experienced a more luxuriant 
growth than those that related to rights of entry, to descents that 
took away rights of entry, and to the making of continual claim. 
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If re-entry was not made within the time limited by law, the 
right to make it became derelict and was extinct; but there still 
remained the right of recovery by action at law. These actions 
and their procedure, and the amount of proof exacted, varied ac- 
cording to the length of time the intruder had remained in pos- 
session, whether and how many times the possession had been 
sold or transferred by or under the intruder, and so forth. Into 
their details it would be unprofitable to go. One who had simply 
a right to recover lands by action was not only destitute of any- 
thing transmissible to his heirs or to a purchaser, but had nothing 
which could be reached by an act of attainder. It is a noteworthy 
fact in this connection that our common law has never provided, 
either as to real or personal property, any form of action for liti- 
gating title or right of property independently of possession—a 
curious circumstance, unmistakably attesting that our legal reme- 
dies took form before the conception of property as distinct from 
possession had received practical recognition in our law. 

It was, however, indirectly through its bearing upon modes of 
conveyance that the primitive view of property right made its 
deepest impression upon our law. It is manifest that when men 
dealt in possession only, there could not be two opinions as to the 
mode of effecting a sale or transfer of it. The only conceivable 
way was for the purchaser to take the seller’s place as actual cus- 
todian; hence the universal prevalence in early societies of this 
mode of conveyance. Even when the theory was well advanced 
that the possessor of an object had an interest or estate in it, ora 
title to it, such interests were regarded as inherent in the posses- 
sion and as inseparable from it, and therefore as passing with 
it and as being otherwise intransmissible. How, then, could such 
rights be transferred except by the manual delivery of the object ? 
Even though there were a deed or a written or oral contract, its 
only function was to evidence an intent to abandon the possession 
in favor of another, and it was still only through the assumption 
of the actual possession by such other that he succeeded to the 
advantages resigned by the maker of the deed. 

It is possible, but not certain, that during the later Anglo- 
Saxon period of our history this mode of conveyance had already 
been outgrown, and that property was then transferred by deed 
or charter alone, perhaps by reason of contact with Roman civili- 
zation. Be this as it may, the original mode of conveyance was, 
as a feature of the feudal law, so effectually resumed or continued 
upon the advent of the Normans that, except by means of judicial 
proceedings, real or feigned, the common law of England has 
never provided any other mode of directly transferring the entire 
estate in land than the solemn and public delivery of possession 
in the presence of the assembled neighbors, known in legal phrase 
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as the “livery of seisin,” the word “livery ” meaning delivery, and 
the word “seisin” meaning possession. 

Although from a comparatively early day delivery was, from 
evidential considerations, usually accompanied by a deed, no writ- 
ing was necessary until so made by the statute of Charles II; and 
the livery of seisin, though gradually simplified and softened into 
a symbolic ceremony, was indispensable to a common-law trans- 
fer of complete title until abolished by the statute of Victoria. 

As already pointed out, this exclusive mode of conveyance was 
the natural result of the failure of early society to recognize any 
estate in lands which did not rest upon subsisting possession. 

There are occasions upon which the possessor of lands desires 
to at once invest another with an estate in them which shall not 
commence in enjoyment or possession until a future day, as by 
now conveying A an estate in lands to take effect in possession 
when he shall become of age or marry, or upon the death of his 
father. 

The tendency to create such future estates, representing as it 
does a natural desire which has always operated with more or less 
force since the idea of estates in land first obtained, has at times 
been greatly stimulated by English social and political conditions. 
Nor have such estates ever been deemed objectionable from the 
standpoint of public policy. It will be observed, however, that 
they are hard to reconcile with the doctrine that there can be no 
estate without possession, and hence no transfer of estate without 
transfer of possession. If, for example, in the case above sup- 
posed, possession were withheld from A, he would, in the light of 
that doctrine, fail to acquire any estate wh tever. If, on the 
other hand, possession were immediately delivered, he would get 
a present estate rather than a future. To what extent, then, was 
it possible to create future estates consistently with the ancient 
notion that without possession there could be no estate? This 
apparently simple question proved to'be of almost incredible dif- 
ficulty. Centuries of forensic discussion and adjudication were 
required for such a solution of it as the interests of society seemed 
to require. The answer, when complete, constituted the bulk 
of the marvelously complex law of remainders and executory 
devises, 

So great was the social pressure in favor of future estates that 
there were doubtless points at which the reasoning was somewhat 
strained in order to overcome the almost insuperable resistance of 
the old notions respecting possession—slight deflections from the 
true line of logic being one of the indispensable agencies for 
adapting early law to the exigencies of later society. Yet the in- 
tention was to recognize future estates only so_far as they were 
compatible with the established doctrine that an estate unsup- 











808 THE POPULAR SCIENCE MONTALY. 
ported by possession was impossible; and the question of com- 
patibility was so closely reasoned through all its possible ramifi- 
cations that there are few minor topics in any science that have 
elicited a more searching analysis, or which present a greater 
mass of subtle distinctions. 

Of the body of abstruse rules thus evolved, it will be impos- 
sible within the limits of this paper to convey any adequate con- 
ception. It may be explained, however, that the door through 
which future estates were admitted into our law was the theory 
that the perpetual right of enjoyment implied from possession 
was an entire estate, which, by words used at the time of delivery, 
could, in point of time, be carved up into a number of fractions, 
to be successively enjoyed by different persons; and that as all 
these persons combined took only one entire estate, a single de- 
livery would suffice for all, the taker of the first fraction being 
construed to receive the possession on behalf of all. Thus if de- 
livery of land to A were accompanied by declaration or deed to 
the effect that A should have it for a term of years, then B for 
his life, the remainder of the estate after B’s death to go to C and 
his heirs forever, these future estates to B and C were deemed 
valid, because B and C were regarded as in on the possession de- 
livered to A. 

This theory was countenanced only upon the ground that the 
total of the several fractional estates, thus created by a single act, 
was precisely equivalent to the one perpetual and uninterrupted 
right of enjoyment, which could be conferred upon one person by 
a single delivery. Any proposed future estate which could not 
be justified by a strict application of this theory was legally im- 
possible. Hence, if by the terms of the delivery, or by reason of 
any subsequent contingency, the several fractions were not, or 
ceased to be, the exact equivalent of one entire estate, the future 
estates either never arose, or forthwith collapsed. There could, 
therefore, be no future estate, unless supported by a prior and 
present estate created by the same act; and each fractional estate 
must be such as to take effect in possession immediately upon the 
determination of the next preceding estate; otherwise it was void, 
and necessarily involved all succeeding estates in the ruin. 

This stringent limitation arose into great importance, and 
indeed became the source of a large part of the law of future 
estates, when at a later day, upon grounds unnecessary and per- 
haps difficult to reproduce, it was held permissible to create future 
estates, doubtful or contingent as to the time when, or persons in 
whom, they should vest. Thus delivery might be made to A for 
his life, then to go for life to B’s eldest son (not yet born), then 
forever to C and his heirs. Here it was a matter of contingency 
when, if ever, B would haveason. If A died before the birth of 
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such a son, all the subsequent estates collapsed, because, upon the 
ground already noticed, there could be no intermission, however 
short, between the successive estates. So, in the case supposed, it 
was possible for A, at any time, by his own act in voluntarily sur- 
rendering his own life estate, to destroy the future estates sup- 
ported by it. 

The great injustice and confusion of titles which flowed from 
this feature of the law finally led to the device of designating in 
cases of contingent future estates, trustees, in whom it was pro- 
vided the estate should vest for the time being, in the event of 
the determination of a prior estate, before the contingency had 
happened, upon which the next succeeding estate was to take 
effect. 

It was the livery of seisin which also set in motion and gave 
direction to that curiously complicated succession of ideas and 
legal devices which, during a period of more than four hundred 
years, made up the eventful and withal romantic history of uses, 
or, as they are now called, trusts—a history which at one time or 
another has had vital points of contact with nearly all the legal, 
political, religious, and domestic relations of life. That which 
made the use the nondescript but marvelously popular and mer- 
curial thing that for centuries it was, was the tenacity with which 
the common-law courts adhered to their doctrine that, because the 
livery of seisin was not made to the beneficiary of a use, he took 
nothing which could be regarded as property, or which could be 
charged with the burdens or liabilities of property ; that in fact 
“he had no more to do with the land than the merest stranger in 
the world”; while at the same time his every claim of control 
over the land was regularly enforced by courts of equity. Again, 
to the entanglement of the common law of possessions with the 
equitable law of uses, which was brought about in the middle of 
the sixteenth century through certain expressions in the statute 
of uses, and which gave rise to such obscure questions as the 
character of the seisin which was necessary under the statute to 
feed or serve uses, are directly traceable the most subtle distine- 
tions of the law of springing and shifting uses and powers, words 
which, though the unprofessional reader may not fully under- 
stand, he may safely assume to stand, together with remainders, 
for all that was and is most abstruse and intricate in our law. 

So it was the livery of seisin which, either directly, or indirectly 
through the law of uses, gave color and form to all the methods 
of conveyance, which through common-law devices or statutory 
provision were by strangely circuitous methods gradually sub- 
stituted for it in the transfer of lands. The impossibility of com- 
pressing into this paper an adequate review of the developments 
which our subject underwent in connection with uses and convey- 
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ported by possession was impossible; and the question of com- 
patibility was so closely reasoned through all its possible ramifi- 
cations that there are few minor topics in any science that have 
elicited a more searching analysis, or which present a greater 
mass of subtle distinctions. 

Of the body of abstruse rules thus evolved, it will be impos- 
sible within the limits of this paper to convey any adequate con- 
ception. It may be explained, however, that the door through 
which future estates were admitted into our law was the theory 
that the perpetual right of enjoyment implied from possession 
was an entire estate, which, by words used at the time of delivery, 
could, in point of time, be carved up into a number of fractions, 
to be successively enjoyed by different persons; and that as all 
these persons combined took only one entire estate, a single de- 
livery would suffice for all, the taker of the first fraction being 
construed to receive the possession on behalf of all. Thus if de- 
livery of land to A were accompanied by declaration or deed to 
the effect that A should have it for a term of years, then B for 
his life, the remainder of the estate after B’s death to go to C and 
his heirs forever, these future estates to B and C were deemed 
valid, because B and C were regarded as in on the possession de- 
livered to A. 

This theory was countenanced only upon the ground that the 
total of the several fractional estates, thus created by a single act, 
was precisely equivalent to the one perpetual and uninterrupted 
right of enjoyment, which could be conferred upon one person by 
a single delivery. Any proposed future estate which could not 
be justified by a strict application of this theory was legally im- 
possible. Hence, if by the terms of the delivery, or by reason of 
any subsequent contingency, the several fractions were not, or 
ceased to be, the exact equivalent of one entire estate, the future 
estates either never arose, or forthwith collapsed. There could, 
therefore, be no future estate, unless supported by a prior and 
present estate created by the same act; and each fractional estate 
must be such as to take effect in possession immediately upon the 
determination of the next preceding estate; otherwise it was void, 
and necessarily invoived all succeeding estates in the ruin. 
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estates, when at a later day, upon grounds unnecessary and per- 
haps difficult to reproduce, it was held permissible to create future 
estates, doubtful or contingent as to the time when, or persons in 
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such a son, all the subsequent estates collapsed, because, upon the 
ground already noticed, there could be no intermission, however 
short, between the successive estates. So, in the case supposed, it 
was possible for A, at any time, by his own act in voluntarily sur- 
rendering his own life estate, to destroy the future estates sup- 
ported by it. 

The great injustice and confusion of titles which flowed from 
this feature of the law finally led to the device of designating in 
cases of contingent future estates, trustees, in whom it was pro- 
vided the estate should vest for the time being, in the event of 
the determination of a prior estate, before the contingency had 
happened, upon which the next succeeding estate was to take 
effect. 

It was the livery of seisin which also set in motion and gave 
direction to that curiously complicated succession of ideas and 
legal devices which, during a period of more than four hundred 
years, made up the eventful and withal romantic history of uses, 
or, as they are now called, trusts—a history which at one time or 
another has had vital points of contact with nearly all the legal, 
political, religious, and domestic relations of life. That which 
made the use the nondescript but marvelously popular and mer- 
curial thing that for centuries it was, was the tenacity with which 
the common-law courts adhered to their doctrine that, because the 
livery of seisin was not made to the beneficiary of a use, he took 
nothing which could be regarded as property, or which could be 
charged with the burdens or liabilities of property ; that in fact 
“he had no more to do with the land than the merest stranger in 
the world”; while at the same time his every claim of control 
over the land was regularly enforced by courts of equity. Again, 
to the entanglement of the common law of possessions with the 
equitable law of uses, which was brought about in the middle of 
the sixteenth century through certain expressions in the statute 
of uses, and which gave rise to such obscure questions as the 
character of the seisin which was necessary under the statute to 
feed or serve uses, are directly traceable the most subtle distinc- 
tions of the law of springing and shifting uses and powers, words 
which, though the unprofessional reader may not fully under- 
stand, he may safely assume to stand, together with remainders, 
for all that was and is most abstruse and intricate in our law. 

So it was the livery of seisin which, either directly, or indirectly 
through the law of uses, gave color and form to all the methods 
of conveyance, which through common-law devices or statutory 
provision were by strangely circuitous methods gradually sub- 
stituted for it in the transfer of lands. The impossibility of com- 
pressing into this paper an adequate review of the developments 
which our subject underwent in connection with uses and convey- 
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ancing makes it necessary to reserve that interesting chain of 
events for future consideration. 

That the early law took no cognizance of ownership apart from 
possession was strikingly exhibited in the view which it took of 
inheritances, The estate of a possessor in lands was palpably ter- 
minated by his death. Yet his heir acquired no estate in the lands 
except by entering into the possessien. If the heir died before 
entry, the lands went, not to his heir, but to the next heir of the 
ancestor who died in possession. In like manner, though one had 
received a deed of lands, yet if he died before entering into posses- 
sion, he was deemed not to have acquired any estate, and conse- 
quently left nothing which his heirs could inherit, or of which his 
widow could have dower. And so it was, although he had actu- 
ally entered into the possession under a deed, unless he had been 
publicly invested by-the ceremony of livery of seisin. 

It was among the miscellaneous corollaries of the livery of 
seisin that it was impossible for a landlord to sell his interest in 
the land without the concurrence of his tenant. The tenant be- 
ing in possession, the landlord could only make livery of seisin to 
the purchaser by arranging with the tenant to temporarily retire, 
so that he, the landlord, could take the possession and deliver it, 
after which the tenant would resume possession under the new 
owner. In this and a variety of other ways the livery of seisin 
entered into the law of attornment. 

We have remaining space only for casual reference to some 
of the processes, in addition to those already mentioned, by which 
the old notions and customs, which have been our theme, were 
gradually displaced or assimilated by modern legal conceptions. 
The idea of possession was gradually enlarged, so that one who 
had been in the actual possession was deemed to continue in it 
until it was seized by another, even though the property were in 
fact vacant. 

Delivery, which at first must be made on the land, was after- 
ward permitted to be made in presence of the neighbors at any 
place in sight of the land, and later at public places even more 
remote; and delivery of one tract might be made for several 
tracts in the same county; but in none of these cases did the 
estate pass until, in pursuance of such constructive deliveries, 
possession had been actually taken. So it became the custom to 
substitute a symbolic for an actual delivery, as by delivering a 
turf from the land or a key of the house. And so there came a 
time when, if one had bought and paid for land from another, 
who then refused to make livery of seisin, courts of equity would 
specifically enforce the agreement by compelling the delivery. 

The celebrated statute of uses, 27 Henry VIII, opened up the 
way for conveyances without delivery. Into these newly opened 
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channels the conveyancing of the kingdom largely flowed, and 
the livery of seisin dropped into comparative desuetude. By 
later statutes, principally of the present reign, the ceremony and 
many of its related rules have heen finally abolished. It was 
never practiced to any considerable extent in this country, which 
was not colonized until after the statute of uses. 

Although the idea that there could be no estate in land with- 
out possession was so inextricably interwoven with the doctrines 
of the common law that escape from its meshes was impossible 
except by resort to legislation, the popular conceptions upon the 
subject, being comparatively unhampered, underwent necessa- | 
rily a much more rapid change, so that in the popular sense or 
judgment interests in land, independently of the possession, ex- 
isted centuries before it was possible for them to receive legal 
recognition. Finally, even to the most technical of lawyers, the 
old view came to seem like scarcely more than a legal fiction. In 
its direct applications it has now almost disappeared from our 
law. Its effects are simply ineffaceable. The time will never be 
when the legal doctrines of the English-speaking race will not 
still present numberless peculiarities of structure inherited from 
this prolific old juristic root. 





THE BEAVER EATER. 
By HORACE T. MARTIN, F. Z. 8., Ero. 


A See of the Chippeway Indians in J. Long’s 

Voyages and Travels (1791) conveys a slight knowledge of 
the fur trader’s vernacular of just a century ago. The records 
offer many attractions to the naturalist, acquainting him with the 
curious Indian names for animals, together with their English 
equivalents, and exhibiting the original forms of many words 
familiar now only in a modified or corrupted state. In this vo- 
cabulary the Indian word quickwahay is translated “beaver 
eater,” and neither of the terms being current to-day in natural 
history, they suggest a field for investigation. 

To discover the truths which are the foundation of most 
fables is a task both useful and interesting, and the curious facts 
which underlie the fabulous history of the animal about to re- 
ceive our consideration illustrate this rule in an extreme degree, 
If a bad name be sufficient excuse for hanging a dog, what should 
be the fate of that animal whose evil names outnumber his 
digits ? Probably no animal has ever possessed a longer list of 
synonyms, and none could possibly possess worse. The first 
written accounts of our subject date back to Olaus Magnus 
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(1562). He attributed to it most disgusting habits and applied 
the supposed appropriate name of gulo—a “glutton.” Judging 
the animal by its external appearances, it was classed with the 
Urside, or bear family; and its gluttony made it at once con- 
spicuous in comparison with its less voracious relatives. That 
the “ glutton ” is grossly carnivorous is a fact, but the stories of 
its insatiable appetite, and its reputed habits of gorging till dis- 
tended like a balloon, and the consequent method of obtaining 
relief, are purely fabulous. 

With the discovery of America a magnificent field was opened 
to adventurers, and “ travelers’ tales” found extraordinary inspi- 
ration. In 1663 Pierre Bouchet, the Governor of Three Rivers, 
in New France, described an animal “smaller than a fox, that 
climbs up trees; it is called ‘child of the devil,’” and rapidly fol- 
lowing this account came the most astounding stories. Not so 
repulsive but quite as improbable accomplishments were freely 






































The shaded portion shows the distribution of the beaver eater, while the lines . — — mark 
the northern and southern limits of the beaver. 


recounted. The animal, it was said, killed the moose and caribou, 
and was more than a match for bear or wolf; but as for the timid 
beaver, the appellation “beaver eater” significantly suggests the 
fate of this defenseless rodent. It is important to remember that 
during almost the entire period in which these fables were so cur- 
rent the object of the chase was beaver pelts. Giant monopolies 
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controlled the traffic and inspired relentless war upon the inno- 
cent owners of these integuments. In olden times the hapless 
beaver was hunted for his castoreum pouches, which, Pliny says, 
the creature would bite off and leave to the hunter as a ransom 
for its life; but no compromise was possible when its coat was 
demanded in midwinter. Thus every beaver was the counter- 
part or token of value for some article of use or ornament, 
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brought from France to quicken the cunning and perseverance 
of the trapper, who would naturally exaggerate his losses, although 
the slaughter of beavers each fall and spring by the ever-watch- 
ful “beaver eater” must have been very appreciable, It is also 
worth noting that the distribution of the destroyer completely 
overlaid that of the destroyed, and that where the beaver has 
been exterminated the “ beaver eater” has soon disappeared. The 
explanation of the other romances lies in the fact that the gour- 
mand having already well earned unenviable notoriety, had the 
sins of the cougar, the lynx, the badger, and the fisher visited 
upon him, and many feats impossible otherwise to understand 
are thus accounted for. 

The Indians called it ommeethatsees and okeecoohawgew, as 
well as quickwahay ; and corruptions from these have given us 
the English forms queequehatch, quiquihatch, quiquehatch, quicke- 
hatch, and quickhatch ; also the French quincajou, corvajou, cor- 
cajue, cartajou, carcayou, karkajou, and carcajou, to one or other 
of which forms we find references in nearly all early American 
writings. The trials endured by the luckless hunter, whose track 
was once discovered by this monster, are frequently recounted. 
Day after day would the hunter visit his traps, only to find the 
ruinous work of his four-footed enemy, who, not satisfied with 
robbing. the occasional prize, would often, simply for the morsel 
of bait, completely destroy scores of traps. Hence arose the 
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stories of the impossibility of trapping the fiend. No deadfall, 
snare, or spring gun ever injured this “evil one,” and it does not 
require a vivid imagination to trace the growth of fiction, when 
we consider the impulsive cowreur de bois, after the toil of setting 
his chain of traps and visiting them with the result above re- 
ferred to, allowing himself to believe that he was verily beset by 
a devil, and at the camp fire, or, better still, as the honored 
guest of some credulous settler, unfolding and enlarging upon 
his experiences. These stories, however, become comprehensible 
when we remember that the track through the deep snow, beaten 
by the snowshoes of the hunter on his rounds, formed an inviting 
highway along which the short-limbed quadruped could freely 
travel, while it soon learned that a journey of a few miles meant 
the picking up of a substantial meal which some kind friend had 
carefully placed in sheltered nooks as if regardful of its wants; 
for the traps of those days were mostly modifications of the 
“deadfall,” and required but limited strength and cunning to 
circumvent. 

The creature has always been comparatively scarce, although 
its habitat is large; hence the stories are widespread and the 
scientific study of its reputed habits difficult. That the pelt is 
rather an uncommon article of commerce does not necessarily 
imply that it is of great value, although we find numerous exag- 
gerations associated with this feature. It is stated in reports 
from the East that the skin was formerly held in such high 
repute that the angels permitted this fur alone to appear on their 
celestial robes, and Eastern merchants are said to have allowed 
an equivalent of forty or fifty dollars per skin; yet we find no 
market during the past one hundred and fifty years has ever 
quoted the pelt at more than one fourth of these figures, and to- 
day’s quotations place five dollars as the maximum value. The 
demand, being as limited as the supply, accounts for this, for the 
skins are not more plentiful than those of the silver fox, which 
easily fetch one hundred dollars. The fabulous values seem to 
have reference to albino varieties, which must ever have been ex- 
cessively rare; and though there is much beauty in the normal 
coloring of rich sable brown, with the paler bands along the 
flanks, the utility of the pelt is restricted, owing chiefly to the 
coarseness of the hair; and the size—only one fourth that of 
the black bear skin—is of a decided mediocrity, filling but few 
wants. 

Admitting that sufficient knowledge of the animal has now 
been acquired to place it in its true systematic order, it is found 
to have no connection whatever with the bears, nor does there 
appear to be any affinity with the evil spirits; while the Anglo- 
Saxon name, implying associations with the wolf, is equally in- 
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correct, and this chimerical “child of the devil” becomes a re- 
spectable member of the weasel family and its largest terrestrial 
representative, known now to scientists as Gulo luscus, and pop- 
ularly as the “ wolverene” or “ glutton.” 

If the wolverene does not hibernate, but spends his winter 
searching the woods for mere sustenance, the musteline propen- 
sity for blood is, no doubt, the impulse which makes it the great 
destroyer. Who has caught the weasel sleeping? Trappers say 
the martens run all day as well as all night; and these traits are 
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quite pronounced in the glutton, while, also, the well-known 
strength, pluck, and endurance of the weasels belong naturally 
to it. 

The early name of “beaver eater” would therefore appear to 
be much more appropriate than either of the terms now generally 
used, for it has been shown that “glutton” is quite a misnomer, 
and the other synonym, equally incorrect, has the additional dis- 
advantage of uncertain orthography—each of the following forms 
being countenanced by good authority: wolferin, wolferine, wolf- 
erene, wolvering, wolverin, wolverine, wolveren, wolverene, wol- 
verenne, and woolverene. 
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ON NEW ENGLAND AND THE UPPER MISSISSIPPI 
BASIN IN THE GLACIAL PERIOD.* 


By Pror. JAMES D. DANA. 


INCE the publication, in this Journal, of Prof. G. F. Wright’s 
paper on the Unity of the Glacial Epoch, nearly a year 
since,f this subject has been much discussed in the scientific 
journals of the country, and with some interesting developments 
besides those within the purpose of the writers. 

1. It has been shown that there are good working geologists 
on each side of the question. 

2. It has been made manifest that the advocates of unity are 
mainly the geologists that have investigated Eastern glacial 
regions in the country, and especially New England, while the 
advocates of two Glacial epochs are chiefly those whose glacial 
studies have been in more western regions. 

The writer, who has thus far taken no part in the recent dis- 
cussion, here states that he has found in his geological explora- 
tions, which have been extensive over New England, the State of 
Maine excepted, no facts that require for their explanation an 
appeal to two Glacial epochs, and none that has even suggested 
the idea. 

3. The presentation of arguments on the side of unity has 
been moderate in tone and free from dogmatism. Among geolo- 
gists on the other side, great confidence in the obvious facts has 
given occasion to expressions almost of accomplished triumph for 
the two-epoch theory. 

4, Among the prominent glacial investigators, one has been on 
both sides of the question. Having studied glacial phenomena 
long and faithfully in New England, Warren Upham explained 
the facts which he had observed on the theory of one advancing 
and retreating glacier; and found evidence of its terminal moraine 
and another halt moraine in the islands south of New England 
and on part of the adjoining mainland. But after some years of 
study in Minnesota and the neighboring States and over the region 
northward through Manitoba, he adopted the theory of two 
Glacial epochs. Returning again to New England and revising 
the facts there presented, he was led back to his former opinion, 
as he has announced in his recent papers. Since no geologist in 
America is better acquainted with the facts on the two sides, or 
more faithful and earnest in glacial investigation, these changes 
in his conclusions have special interest. 





* From the American Journal of Science, vol. xlvi, November, 1893. 
+ Vol. xliv, p. 351. 
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5. As the above review of facts makes manifest, the division 
among geologists on the question, and the differences in intensity 
of opinion, are to a large extent geographical. 

The cause of this sectional divergence in views deserves con- 
sideration. The writer has come to the conclusion that the cause 
is largely meteorological: that the geological differences in opinion 
are a consequence not only of differences in observed facts in the 
West as compared with those of the East, but back of these, in 
meteorological differences in the two regions during the Glacial 
period. 

At the present time the glaciated areas of eastern and central 
North America differ widely in hygrometric conditions, For 
New England and three fourths of the State of New York the 
mean annual precipitation, according to Schott’s maps, varies 
from thirty-eight to forty-two inches—a broad coast region, nearly 
half the breadth of New England, excepted over which it amounts 
in some parts to fifty inches; while for Wisconsin it varies from 
thirty-two to thirty-eight inches, and for the larger part of Minne- 
sota, from twenty to thirty-two inches. North of New England, 
in British America east of Hudson Bay, the annual precipitation 
is from thirty-two to twenty inches; but to the west of this 
region, over Manitoba and beyond, it is twenty to ten inches, 

Here is a large present difference between the eastern and west- 
ern regions, affecting snowfalls as well as rainfalls, 

Now, in the Glacial period, this eastern region would not only 
have had the same great advantage as now of proximity to the 
Atlantic Ocean, but also that of greater height than now. The 
evidence appears to be conclusive that along the Atlantic side of 
the continent from southern New England northward, as well as 
on the Pacific side, the continent stood much above its present 
level, and that the elevation was the culmination of that which 
was in progress during the closing part of the Tertiary era—as 

urged by Prof. Upham. However much the surface of the great 
' medial valley of the continent was raised, it can not be reason- 
ably questioned that the border mountain regions experienced the 
greater amount of elevation. Hence, with the mountain condens- 
ers on the east so much increased in altitude and extent, the dif- 
ferences between the eastern and interior regions as to precipita- 
tion would have been greatly augmented, to the advantage of the 
eastern region. 

Further, the Glacial period was probably a time of greater pre- 
cipitation than now, as well as of greater cold. Some have said, 
of greater precipitation, and not of greater cold; but the former 
of these two statements has general acceptance. If the surface 
waters of the Atlantic basin were warmer than now—owing to a 
rise of land along a belt from southeast to northwest through 
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Iceland as part of the general rise on the American and Euro- 
pean sides—this would account for greater precipitation on the 
borders of the ocean, and especially over its western border, the 
American. 

But leaving this source of increased precipitation out of con- 
sideration, it is plain that in the Glacial period the difference in 
amount of precipitation over the high eastern border made into a 
lofty ice plateau by the accumulation of snow and ice, and over 
the broad medial belt from Wisconsin and Minnesota northwest- 
ward, should have been much greater than it is now. Moreover, 
this central valley of North America would have had something 
of the existing disadvantage of a relatively warm summer tem- 
perature. At the present time, in July,a mean temperature of 70° 
Fahr. extends beyond the latitude of Lake Winnipeg even to 56° 
north, and this is 10° in latitude, or nearly seven hundred miles, 
farther north than the position of the same heat line over New 
England. 

The advantages for ice-making of eastern over central North 
America were, therefore, very great, both as regards temperature 
and precipitation. When the conditions over the interior were 
sufficient to produce a small annual gain of ice, those over New 
England would have been making a very large annual gain. A 
small gain continued for many scores of centuries would make 
finally a great thickness of ice. But with the conditions over the 
interior near the critical point, a small unfavorable meteorological 
change, if long continued, might carry off the ice for scores or 
hundreds of miles from a southern limit, with proportionate floods 
from the melting, while the eastern border was all the time gain- 
ing in ice, or was making only a short retreat. 

The actual facts correspond with these views. The distance 
in the upper Mississippi basin between the farthest southern limit 
of the ice and the line of the great moraine, or that of the so- 
called “second Glacial epoch,” is over five hundred miles; but to 
the eastward it narrows through Indiana, Ohio, Pennsylvania, 
and New Jersey; and in New England a corresponding moraine 
interval can not be certainly made out, and nothing exists that 
could not be better explained by reference to short retreats in a 
single glacier. 

I leave the subjects here for the consideration of geologists of 
the East and West. The cause appealed to explains at least why 
the geologists of the East and West are divided on the subject; 
and also why the grand display of terminal and retreat mo- 
raines characterizing the West produces there the stronger opin- 
ions and the stronger expressions of opinions; and why also a 
complete survey of the facts will probably lead to a general 
agreement in favor of a single Glacial epoch only. 
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THE LATE PROFESSOR TYNDALL.* 
By HERBERT SPENCER. 


MONG the various penalties entailed by ill-health, a not 
infrequent one is the inability to pay the last honors to a 
valued friend ; and sometimes another is the undue postponement 
of such tribute to his memory as remains possible. Of both these 
evils I have just had experience, 

It was, I think, in 1852 that Prof. Tyndall gave at the Royal 
Institution the lecture by which he won his spurs: proving, as he 
then did, to Faraday himself, that he had been wrong in denying 
diamagnetic polarity. I was present at that lecture; and when 
introduced to him very shortly after it, there commenced one of 
those friendships which enter into the fabric of life and leave 
their marks. Though both had pronounced opinions about most 
things, and though neither had much reticence, the forty years 
which have elapsed since we first met witnessed no interruption 
of our cordial relations. Indeed, during recent years of invalid 
life suffered by both of us, the warmth of nature characteristic of 
him has had increased opportunity for manifesting itself. <A 
letter from him, dated November 25th, inquiring my impressions 
concerning the climate of this place (St. Leonards), raised the 
hope that something more than intercourse by correspondence 
would follow; but before I received a response to my reply there 
came the news of the sad catastrophe. 

I need not dwell on the more conspicuous of Prof. Tyndall’s 
intellectual traits, for these are familiar to multitudes of readers. 
His copiousness of illustration, his closeness of reasoning, and his 
lucidity of statement, have been sufficiently emphasized by others. 
Here I will remark only on certain powers of thought, not quite 
so obvious, which have had much to do with his successes. Of 
these the chief is “ the scientific use of the imagination.” He has 
himself insisted upon the need for this, and his own career exem- 
plifies it. There prevail, almost universally, very erroneous ideas 
concerning the nature of imagination. Superstitious peoples, 
whose folklore is full of tales of fairies and the like, are said to 
be imaginative; while nobody ascribes imagination to the in- 
ventor of anew machine. Were this conception of imagination 
the true one, it would imply that, whereas children and savages 
are largely endowed with it, and whereas it is displayed in a high 
degree by poets of the first order, it is deficient in those having 
intermediate types of mind. But, as rightly conceived, imagina- 
tion is the power of mental representation, and is measured by 





* Reprinted by permission from McClure’s Magazine. 
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the vividness and truth of this representation. So conceived, it is 
seen to distinguish not poets only, but men of science; for in 
them, too, “imagination bodies forth the forms [and actions] of 
things unknown.” It does this in an equal, and sometimes even 
in a higher degree; for, strange as the assertion will seem to 
most, it is nevertheless true that the mathematician who discloses 
to us some previously unknown order of space-relations, does so 
by a greater effort of imagination than is implied by any poetic 
creation. The difference lies in the fact that, whereas the imagi- 
nation of the poet is exercised upon objects of human interest and 
his ideas glow with emotion, the imagination of the mathema- 
tician is exercised upon things utterly remote from human in- 
terest, and which excite no emotion: the contrasted appreciations 
of their respective powers being due to the circumstance that 
whereas people at large can follow, to a greater or less extent, the 
imaginations of the poet, the imaginations of the mathematician 
lie in a field inaccessible to them, and practically non-existent. 

This constructive imagination (for we are not concerned with 
mere reminiscent imagination), here resulting in the creations of 
the poet and there in the discoveries of the man of science, is the 
highest of human faculties. With this faculty Prof. Tyndall was 
largely endowed. In common with successful investigators in 
general, he displayed it in forming true conceptions of physical 
processes previously misinterpreted or uninterpreted ; and, again, 
in conceiving modes by which the actual relations of the phe- 
nomena could be demonstrated; and, again, in devising fit appli- 
ances to this end. But to a much greater extent than usual, he 
displayed constructive imagination in other fields. He was an 
excellent expositor; and good exposition implies much construct- 
ive imagination. A pre-requisite is the forming of true ideas of 
the mental states of those who are to be taught; and a further 
pre-requisite is the imagining of methods by which, beginning 
with conceptions they possess, there may be built up in their 
minds the conceptions they do not possess. Of constructive 
imagination as displayed in this sphere, men at large appear to 
be almost devoid; as witness the absurd systems of teaching 
which in past times, and in large measure at present, have stupe- 
fied, and still stupefy, children by presenting abstract ideas before 
they have any concrete ideas from which they can be drawn. 
Whether as lecturer or writer, Prof. Tyndall carefully avoided 
this vicious practice. 

In one further way was his constructive imagination exem- 
plified. When at Queenwood College he not only took care to set 
forth truths in such ways and in such order that the comprehen- 
sion of them developed naturally in the minds of those he taught 
—he did more: he practiced those minds themselves in construct- 
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ive imagination. He so presented his problems as to exercise 
their powers of investigation. He did not, like most teachers, 
make his pupils mere passive recipients, but made them active 
explorers. 

As these facts imply, Prof. Tyndall’s thoughts were not limited 
to physics and allied sciences, but passed into psychology ; and 
though this was not one of his topics, it was a subject of interest 
to him. Led as he was to make excursions into the science of 
mind, he was led also into that indeterminate region through which 
this science passes into the science of being; if we can call that a 
science of which the issue is nescience. He was much more con- 
scious than physicists usually are that every physical inquiry, 
pursued to the end, brings us down to metaphysics, and leaves us 
face to face with an insoluble problem. Sundry propositions 
which physicists include as lying within their domain do not be- 
long to physics at all, but are concerned with our cognitions of 
matter and force: a fact clearly shown by the controversy at pres- 
ent going on about the fundamentals of dynamics. But in him 
the consciousness that there here exists a door which, though 
open, science can not pass through, if not always present, was 
ever ready to emerge. Not improbably his early familiarity 
with theological questions given him by the controversy between 
Catholicism and Protestantism, which occupied his mind much 
during youth, may have had to do with this. But whatever its 
cause, the fact, as proved by various spoken and written words, 
was a belief that the known is surrounded by an unknown, which 
he recognized as something more than a negation. Men of science 
may be divided into two classes, of which the one, well exemplified 
in Faraday, keeping their science and their religion absolutely 
separate, are untroubled by any incongruities between them; and 
the other of which, occupying themselves exclusively with the 
facts of science, never ask what implications they have. Be it 
trilobite or be it double-star, their thought about it is much like 
the thought of Peter Bell about the primrose. Tyndall did not 
belong to either class; and of the last I have heard him speak 
with implied scorn. 

Being thus not simply a specialist but in considerable measure 
a generalist, willingly giving some attention to the organic sci- 
ences, if not largely acquainted with them, and awake to “the 
humanities,” if not in the collegiate sense, yet in a wider sense— 
Tyndall was an interesting companion; beneficially interesting to 
those with brains in a normal state, but to me injuriously interest- 
ing, as being too exciting. Twice I had experience of this, When, 
after an injury received while bathing in a Swiss mountain- 
stream, he was laid up for some time, and, on getting back to 
England, remained at Folkestone, I went down to spend a few days 
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with him. “Do you believe in matter?” was a question which 
he propounded just as we were about to bid one another good- 
night after a day’s continuous talking. Ever since a nervous 
breakdown in 1855, over my second book, talking has told upon 
me just as much as working, and has had to be kept within nar- 
row limits; so that persistence in this kind of thing was out of 
the question, and I had to abridge my stay. Once more the like 
happened when, after the meeting of the British Association at 
Liverpool, we adjourned to the Lakes. Gossip, which may be 
carried on without much intellectual tax, formed but a small ele- 
mentin our conversation. There was almost unceasing discussion 
as we rambled along the shore of Windermere, or walked up to 
Rydal Mount (leaving our names in the-visitors’ book), or as we 
were being rowed along Grasmere, or when climbing Loughrigg 
on our way back. Tyndall’s intellectual vivacity gave me no 
rest, and after two utterly sleepless nights I had to fly. 

I do not think that on these occasions, or on any other occasion, 
politics formed one of our topics. Whether this abstention re- 
sulted by accident or whether from perception that we should 
disagree, I can not say—possibly the last. Our respective leanings 
may be in part inferred from our respective attitudes toward 
Carlyle. To me, profoundly averse to autocracy, Carlyle’s polit- 
ical doctrines had ever been repugnant. Much as I did, and still 
do, admire his marvelous style and the vigor, if not the truth, of 
his thought—so much so that I always enjoy any writing of his, 
however much I disagree with it—intercourse with him soon 
proved impracticable. Twice or thrice, in 1851-52, I was taken 
to see him by Mr. G. H. Lewes; but I soon found that the alter- 
natives were—listening in silence to his dogmas, sometimes ab- 
surd,or getting into a hot argument with him, which ended in our 
glaring at one another; and as I did not like either alternative I 
ceased to go. With Tyndall, however, the case seems to have been 
different—possibly because of greater tolerance of his political 
creed and his advocacy of personal government. The rule of the 
strong hand was not, I fancy, as repellent to Tyndall as to me; 
and, indeed, I suspect that, had occasion offered, he would not 
have been reluctant to exercise such rule himself. Though his 
sympathies were such as made him anxious for others’ welfare, 
they did not take the direction of anxiety for others’ freedom as the 
means to their welfare ; and hence he was, I suppose, not in pro- 
nounced antagonism with Carlyle on these matters. But divergent 
as our beliefs and sentiments were in earlier days, there has been 
in recent days mutual approximation. A conversation with him, 
some years since, made it manifest that personal experience had 
greatly shaken the faith he previously had in public administra- 
tions, and made him look with more favor on the view of State- 
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functions held by me. On the other hand, my faith in free insti- 
tutions, originally strong (though always joined with the belief 
that the maintenance and success of them is a question of popular 
character), has in these later years been greatly decreased by the 
conviction that the fit character is not possessed by any people, 
nor is likely to be possessed for ages to come. A nation of which 
the legislators vote as they are bid, and of which the workers sur- 
render their rights of selling their labor as they please, has neither 
the ideas nor the sentiments needed for the maintenance of liberty. 
Lacking them, we are on the way back to the rule of the strong 
hand in the shape of the bureaucratic despotism of a socialist or- 
ganization, and then of the military despotism which must follow 
it; if, indeed, some social crash does not bring this last upon us 
more quickly. Had we recently compared notes, I fancy that 
Tyndall and I should have found ourselves differing but little in 
our views concerning the proximate social state, if not of the ulti- 
mate social state. 

In the sketch he has recently given of our late friend, who was 
one of the small group known as the « Club, Prof. Huxley has 
given some account of that body. Further particulars may not 
unfitly be added; one of which may come better from me than 
from him. The impression that the club exercised influence in 
the scientific world (not wholly without basis, I think) was nat- 
urally produced by such knowledge as there eventually arose of 
its composition. For it contained four presidents of the British 
Association, three presidents of the Royal Society, and among its 
members who had not filled these highest posts there were presi- 
dents of the College of Surgeons, of the Mathematical Society, and 
of the Chemical Society. Out of the nine I was the only one who 
was fellow of no society, and had presided over nothing. I speak 
in the past tense, for, unhappily, the number of members is re- 
duced to five, who are now scattered, and of these only three are 
in good health. For years past the difficulties in the way of meet- 
ing have been growing greater, and the club is practically dead. 
But the detail of most interest which Prof. Huxley has not 
given, concerns a certain supplementary meeting which, for many 
years, took place after the close of our session. This lasted from 
October in each year to June in the next, and toward the close of 
June we had a gathering in the country to which the married 
members brought their wives; raising the number on some occa- 
sions to fifteen. Our programme was to leave town early on Sat- 
urday afternoon, in time for a ramble or a boating excursion be- 
fore dinner; to have on the Sunday a picnic in some picturesque 
place adjacent to our temporary quarters; and, after dinner that 
evening, for some to return to town, while those with less pressing 
engagements remained until the Monday morning. Two of our 
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picnics were held under Burnham Beeches, one or more on St. 
George’s Hill, Weybridge, and another in Windsor Forest. As 
our spirits in those days had not been subdued by years, and as 
we had the added pleasure of ladies’ society, these gatherings were 
extremely enjoyable. If Tyndall did not add to the life of our 
party by his wit he did by his hilarity. But my special motive 
for naming these rural meetings of the x is that I may mention a 
fact which, to not a few, will be surprising and perhaps instruct- 
ive. We sometimes carried with us to our picnic a volume of 
verse, which was duly utilized after the repast. On one occasion, 
while we reclined under the trees of Windsor Forest, Huxley read 
to us Tennyson’s “(Enone,” and on another occasion we listened 
to Tyndall’s reading of Mrs. Browning’s poem, “ Lady Geraldine’s 
Courtship.” The vast majority of people suppose that science and 
poetry are antagonistic. Here is a fact which may perhaps cause 
some of them to revise their opinions. 

From the impressions of Tyndall which these facts indirectly 
yield, let me return to impressions more directly yielded. Though 
it is scarcely needful to say anything about his sincerity, yet it 
can not properly be passed over, since it was a leading trait in his 
nature, It has been conspicuous to all, alike in his acts and his 
words. The Belfast address to the British Association exhibited 
his entire thought on questions which most men of science pass 
over from prudential considerations. But in him there was no 
spirit of compromise. It never occurred to him to ask what it was 
politic to say, but simply to ask what was true. The like has of 
late years been shown in his utterances concerning political mat- 
ters—shown, it may be, with too great an outspokenness. This 
outspokenness was displayed, also, in private, and sometimes per- 
haps too much displayed; but every one must have the defects of 
his qualities, and where absolute sincerity exists, it is certain now 
and then to cause an expression of a feeling or opinion not ade- 
quately restrained. But the contrast in genuineness between him 
and the average citizen was very conspicuous. In a community 
of Tyndalls (to make a wild supposition) there would be none of 
that flabbiness characterizing current thought and action—no 
throwing overboard of principles elaborated by painful experience 
in the past, and adoption of a hand-to-mouth policy unguided by 
any principle. He was not the kind of man who would have voted 
for a bill or a clause which he secretly believed would be injurious, 
out of what is euphemistically called “ party loyalty,” or would 
have endeavored to bribe each section of the electorate by ad cap- 
tandum measures, or would have hesitated to protect life and prop- 
erty for fear of losing votes. What he saw right to do he would 
have done, regardless of proximate consequences. 

The ordinary tests of generosity are very defective. As rightly 
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measured, generosity is great in proportion to the amount of self- 
denial entailed ; and where ample means are possessed large gifts 
often entail no self-denial. Far more self-denial may be involved 
in the performance, on another’s behalf, of some act which re- 
quires time and labor. In addition to generosity under its ordi- 
nary form, which Prof. Tyndall displayed in unusual degree, he 
displayed it under a less common form. He was ready to take 
much trouble to help friends. I have had personal experience of 
this. Though he had always in hand some investigation of great 
interest to him, and though, as I have heard him say, when he 
had bent his mind to a subject he could not with any facility 
break off and resume it again, yet, when I have sought his sci- 
entific aid—information or critical opinion—I never found the 
slightest reluctance to give me his undivided attention. Much 
more markedly, however, was this kind of generosity shown in 
another direction. Many men, while they are eager for appreci- 
ation, manifest little or no appreciation of others, and still less go 
out of their way to express it. With Tyndall it was not thus: he 
was eager to recognize achievement. Notably in the case of Fara- 
day, and less notably, though still conspicuously, in many cases, he 
has bestowed much labor and sacrificed many weeks in setting 
forth others’ merits. It was evidently a pleasure to him to dilate 
on the claims of fellow-workers. 

But there was a derivative form of this generosity calling for 
still greater eulogy. He was not content with expressing appre- 
ciation of those whose merits were recognized, but he spent energy 
unsparingly in drawing public attention to those whose merits 
were unrecognized; and time after time, in championing the 
causes of such, he was regardless of the antagonisms he aroused 
and the evils he brought on himself. This chivalrous defense of 
the neglected and the ill-used has been, I think, by few, if any, so 
often repeated. I have myself more than once benefited by his 
determination, quite spontaneously shown, that justice should be 
done in the apportionment of credit; and I have with admiration 
watched like actions of his in other cases—cases in which no con- 
sideration of nationality or of creed interfered in the least with 
his insistance on equitable distribution of honors. 

In thus undertaking to fight for those who were unfairly dealt 
with, he displayed in another direction that very conspicuous trait 
which, as displayed in his Alpine feats, has made him to many 
persons chiefly known—I mean courage, passing very often into 
daring. And here let me, in closing this sketch, indicate certain 
mischiefs which this trait brought upon him. Courage grows by 
success, The demonstrated ability to deal with dangers produces 
readiness to meet more dangers, and is self-justifying where the 
muscular power and the nerve habitually prove adequate. But the 
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resulting habit of mind is apt to influence conduct in other spheres, 
where muscular power and nerve are of no avail—is apt to cause 
the daring of dangers which are not to be met by strength of limb 
or by skill. Nature, as externally presented in precipices, ice- 
slopes, and crevasses, may be dared by one adequately endowed ; 
but Nature, as internally presented in the form of physical con- 
stitution, may not be thus dared with impunity. Prompted by 
high motives, Tyndall tended too much to disregard the protests 
of his body. Over-application in Germany caused at one time 
absolute sleeplessness for, I think he told me, more than a week; 
and this, with kindred transgressions, brought on that insomnia 
by which his after-life was troubled, and by which his powers of 
work were diminished ; for, as I have heard him say, a sound 
night’s sleep was followed by marked exaltation of faculty. And 
then, in later life, came the daring which, by its results, brought 
his active career to a close. He conscientiously desired to fulfill 
an engagement to lecture at the Royal Institution, and was not to 
be deterred by fear of consequences. He gave the lecture, not- 
withstanding the protest which for days before his system had 
been making. The result was a serious illness, threatening, as he 
thought at one time, a fatal result; and, notwithstanding a year’s 
furlough for the recovery of health, he was eventually obliged to 
resign his position. But for this defiance of Nature there might 
have been many more years of scientific exploration, pleasurable 
to himself and beneficial to others; and he might have escaped 
that invalid life which for a long time past he had to bear. 

In his case, however, the penalties of invalid life had great 
mitigations—mitigations such as fall to the lot of but few. It is 
conceivable that the physical discomforts and mental weariness 
which ill-health brings may be almost compensated, if not even 
quite compensated, by the pleasurable emotions caused by unflag- 
ging attentions and sympathetic companionship. If this ever 
happens, it happened in his case. All who have known the house- 
hold during these years of nursing are aware of the unmeasured 
kindness he has received without ceasing. I happen to have had 
special evidence of this devotion on the one side and gratitude on 
the other, which I do not think I am called upon to keep to my- 
self, but rather to do the contrary. In a letter I received from 
him some half-dozen years ago, referring, among other things, to 
Mrs. Tyndall’s self-sacrificing care of him, he wrote: “She has 
raised my ideal of the possibilities of human nature.” 
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THE ORIGIN OF ART. 
By M. LAZAR POPOFF. 


E are accustomed to say that Egypt is the cradle of the 

arts; yet archeologists have demonstrated that the earliest 
works of art are of epochs far anterior to the ancient Egyptian 
civilizations. According to these authors, these works were con- 
temporaneous with the presence of the reindeer in the south of 
France, and of a time when the mammoth had not yet disappeared, 
and when man, ignorant of the metals, made all his instruments 
of stone, wood, and bone. In reality, the first works of art, par- 
ticularly the first efforts at drawing, date from prehistoric times. 
In France they are found in caverns by the side of the fossil re- 
mains of animals now extinct, like the mammoth, or which have 
abandoned those regions, like the reindeer, in the shape of draw- 
ings engraved with flint points as decorations of articles of rein- 
deer horn, such as dagger handles and clubs. Drawings have 
also been observed on tablets of stone, horn, or ivory derived from 
mammoth’s teeth. 

We do not intend to dwell on the rudimentary, merely outline 
drawings, of which these ornaments consist. We invite special 
attention to more perfect and more characteristic works, in which, 
as Carl Vogt remarks, the spirit of observation and imitation of 
Nature, especially of living Nature, is remarkably manifest. The 
figure of the mammoth attracts our notice at once. A drawing 
found in the cavern of La Magdelaine, in the Dordogne, engraved 
on a tablet of mammoth bone, is marked by the strikingly clumsy 
attitude of the unwieldy body of the animal, by its long hair, the 
form of its lofty skull with concave front, and its enormous re- 
curved tusks. All these features, characteristic of this extinct type 
of pachyderm, have been reproduced by the designer with a really 
artistic accuracy. The mammoth was already rare in Europe 
when this primitive artist lived; and that, perhaps, is the reason 
why only two among the numerous drawings found in the caverns 
of France are of thatanimal.* Thesecond of these drawings, which 
was found in La Lozére, is a mammoth’s head sculptured on a club. 

The figures of the chamois, the bear, and the ox occur more 
frequently ; but those of the reindeer are most numerous. Some 
are engraved on plates of bone, others as ornaments of various 
articles. Sometimes groups of animals are represented ; or, on 
the other hand, only parts of them are given, and we see simply 
the head, or the head and bust, 





* Similar decorations in outline have been found in Belgian caverns, and are referred by 
Dupont to the age of the mammoth. 
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The large majority of these drawings are no better executed 
than those which school children make on walls, The figures of 
the reindeer, however, are superior, by the remarkable care with 
which the characteristic lines of the animal are traced, and also, 
in rare specimens, by the addition of shadows. The drawings of 
the chamois, the bear, and the ox are likewise often strikingly 
exact and of real value. 

Besides these drawings of mammals, several representations of 
fishes, exact but very uniform, have been found in caverns in 
France. As a whole, as Broca remarks, all these relics of primi- 
tive art demonstrate that the men of this prehistoric period care- 
fully observed the forms and attitudes of animals, and were capa- 
ble of representing them exactly and elegantly, attesting a real 
artistic sense. 

No such skill has been observed with reference to the repre- 
sentation of the human figure; and designs in which it appears are 
extremely rare. Of two of them, one represents a man naked, 
armed with a club, and surrounded by animals; and the second, a 
fishing scene, in which a man is lancing a harpoon at some marine 
animal—a fish, according to Broca; a whale, according to others. 
In this piece we are most interested in the man. The drawing, 
as a whole, is puerile and deformed, and the proportions are sur- 
prisingly violated. The specimen is not an exception, for the 
examination of all the drawings of this kind proves that the men 
of those times, while very skillful in the representation of ani- 
mals, especially of those which were important to them, were very 
poor delineators of the human figure. 

Another not less characteristic point is the complete absence of 
drawings of plants. No representation of a tree, or bush, or even 
of a flower is found, unless we regard as of that character the 
three little rosettes engraved on a handle of reindeer horn, which 
some authors think is the figure of a composite flower. Such un- 
doubted exclusiveness on the part of the inhabitants of the caves 
was evidently not accidental, for chance explains nothing ; and we 
can not admit, with Carl Vogt, that primitive drawing originated 
in a general tendency of man to the imitation of living Nature. 
We think the object of these artistic productions was of a quite 
different character, and that they were originally designed, not for 
ornament or for pure and simple imitation of Nature, but to secure 
an instrument for use in the struggle with Nature. 

We remark, first, that there is nothing to prove that the men 
of that epoch were mentally superior to modern savages; and, if 
we observe these, we shall ascertain that their drawings have 
usually a very different significance from what they have among 
civilized peoples, and nothing in common with decoration and 
sesthetics in general. Numerous facts prove that human thought 
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in the lower stages of its development distinguishes poorly be- 
tween subjective representations and objective results, and that 
both give rise to the same ideas. For instance, a savage seeing 
one of his family in a dream can not imagine that the image is in- 
dependent of the organic substance of the personage in question ; 
and he will see the same relation between the two as between a 
body and its image reflected from the surface of the water. Thus 
the Basutos think that if the shadow of a man is projected upon 
the water the crocodiles will obtain possession of the man, A 
similar identification may be pushed to the point that some tribes 
are known which use the same word to designate the soul, the 
image, and the shadow. This is the essential fact to be taken into 
consideration in order to regard primitive design in its real mean- 
ing, and to restore the conditions of the medium in which it origi- 
nated. If we suppose such a material relation between the image 
and the object as there is between the shadow and the object, it 
becomes evident that the savage should deport himself in the same 
way toward the image, the shadow, and the object. From his 
point of view the image and the object it represents are in close 
relation, and in acting upon the one he would be acting in the 
same way upon the other. By virtue of this way of thinking the 
savage is convinced that harm done to the image passes to the 
object, or that in acting upon the copy we attack the original. 
Proofs are numerous to demonstrate the importance which 
savages attribute to this mode of action on the original. Waitz 
tells, following Denghame, that it was dangerous in a certain 
tribe of West Africa to paint the portraits of natives, because they 
were afraid that a part of their soul would pass, by some necro- 
mancy, into the image. Sir John Lubbock notices the fear of 
their portrait entertained by savages—and the more like the por- 
trait, the greater the danger to the original was supposed to be. 
Dr. Kane got rid of the Indians one day when they were making 
themselves troublesome to him by beginning to paint their por- 
traits. Catlin relates an incident, at the same time sad and comic, 
of his drawing the profile of a chief named Matochiga, when the 
Indians around him seemed all at once very much moved. “ Why 
did you not draw the other half of his face ?” they asked ; “ Mato- 
chiga was never ashamed to look a white man in the face.” Mato- 
chiga did not appear to have taken-offense till then, when one of 
the Indians came up to him and, laughing, said, “The English- 
man knows very well that you are only half a man, and he has 
only drawn half of your face because the other is worth nothing.” 
A fatal quarrel followed this expression, and Matochiga was killed 
by a bullet which struck him on the side of the face that had not 
been drawn. 
Charlevoix says that the Illinois and other Indian tribes made 
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little figures representing persons whose lives they wished to cur- 
tail, and stabbed them in the place of the heart. A custom still 
exists in Borneo of making a figure in wax of an enemy whom 
one desires to bewitch and melting it before the fire. They say 
that the person designated will waste away as his image disap- 
pears. Peruvian sorcerers proceed in the same way, except that 
their figures are made of rags. In the East Indies, according to 
Dubois, they knead with hair or bits of skin, earth collected in 
some muddy place, of which they make a figure, on the breast of 
which they write the name of an enemy; then stab the figure 
with needles, or otherwise mutilate it—always in the belief that 
similar injuries will be inflicted upon the person represented. 

Vestiges of this primitive superstition are furthermore found 
among civilized peoples ; for, as Grimm relates, Jews were accused, 
in the eleventh century, in Europe, of having slain Bishop Eber- 
gard by the aid of witchcraft of this kind. These Jews had each 
a figure of wax representing the bishop, had bribed a priest to 
baptize it, and had then thrown it in the fire. The wax had 
hardly melted when the bishop was struck with mortal illness. 

The famous adventurer Jacob, chief of the Pastoureaux, who 
lived in the thirteenth century, believed seriously, as he says in 
his Demonology, that the devil taught men the art of making 
images of wax and clay, the destruction of which involved the 
death of the persons whom they represented. In the time of 
Catherine de Medicis it was a custom tomake such figurines of 
wax and to melt them over a slow fire, or stab them with needles, 
in order to make their enemies suffer. The operation was called 
envotitement (or spell-binding). 

We shall not be done unless we cite all the facts that prove 
that in the mind of the primitive man it is enough to possess 
any object—a piece of a coat, hair, a bit of a nail—that has be- 
longed to a person to have power to act on him and do him harm. 
Faith in the efficiency of this means is so strong among backward 
peoples that persons who have any reason to suspect others hide 
their clothes in order that no part of them may be stolen. Others, 
when they cut their hair or nails, put the cut parts on the roof of 
their house or bury them. So peasants in some countries do with 
extracted teeth. We add, to complete our picture, that writing is 
regarded by the savage as endowed with the same magic force as 
drawing—a fact we may easily comprehend if we recollect that 
picture-writing preceded writing with letters or any conventional 
signs, and is still practiced among some savage tribes. In these 
picture-writings the subjection of a man or an animal to bad luck 
is indicated by an arrow drawn from the mouth to the heart. A 
sign of that kind is supposed to be equivalent to a real taking 
possession of the animal or the person represented. 
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It is doubtful whether we could give more evident proofs of 
the entirely special significance attributed by the savage to draw- 
ing, regarded by him as an instrument of power over another. 
While the examples we have cited relate particularly to man, it 
is logical to assume that the same process—that is, the figurative 
representation of animals—plays a like part in the struggle of the 
savage against his natural enemies. There exist other facts that 
confirm this hypothesis. 

According to Mr. Tanner, the North American Indians, to 
assure success in their hunts, made rude drawings of the animals 
they pursue, with arrows sticking through the place of the heart, 
believing that they will by this means obtain power to cause the 
game they seek to fall into their hands. The Australians, accord- 
ing to an observer quoted by Tylor, make a figure of the kangaroo 
of grass in order to become the masters of the real kangaroos in 
the bush. When an Algonkin Indian wanted to slay an animal, 
he made a grass figure of it and hung it up in his lodge. Then, 
having named it several times, he shot an arrow at the image. If 
he hit it, it was a sign that he would kill the animal on the 
morrow. 

In the same way, if the hunter, after he had touched the 
wand of a wizard with his arrow, strikes the track of an animal 
with the same arrow, the animal will be stopped in its flight and 
held till the hunter can catch up withit. The same result, ac- 
cording to the aborigines, can be easily secured by drawing the 
figure of the animal on a piece of wood, and praying to the image 
for success in the hunt. 

Here, then, we have, in substance, the origin of the part 
played by drawing. An Indian song expresses this part admi- 
rably in the words, “ My picture makes a god of me,” and it is 
really doubtful whether faith in the powerful significance of the 
art of drawing as an instrument by the aid of which primitive 
man could obtain a supernatural power over his enemy or his 
game could be more powerfully expressed. 

If we now consider the works of the cave men in the light of 
these facts, we shall recognize that the object that inspired them 
had really few points in common with the sense of beauty or the 
tendency to imitation ; and it is clear that if there existed in the 
mind of primitive man a material relation between a being and 
its shadow or its image, that man would believe that the same 
relation was preserved between that being and its image trans- 
ferred to any object. The purpose sought was to possess one’s 
self of the shadow of the desired object, and the only way of do- 
ing that was to fix the silhouette of the shadow on some article. 
This, in our opinion, was the primary purpose of drawing, and 
consequently of painting. 





832 THE POPULAR SCIENCE MONTHLY. 


It is noteworthy that all works of this kind appertaining to 
the embryonal period of the arts of design display the want of 
proportionality, the absence of symmetry characteristic of sil- 
houettes of shadows. The uniform impression given by these 
drawings is that they refer, not to the objects themselves, but to 
their shadows. It is likewise interesting to remark that some 
contemporaneous savages—some Australians, for example—are 
still incapable of grasping the meaning of the most perfectly 
faithful images, while they readily understand a rude, ill-propor- 
tioned drawing. Thus, to give them the idea of a man, he must 
be drawn with a greatly enlarged head—a detail, the spirit of 
which is paralleled upon a drawing found in a cavern in France, 
and representing a fisherman. He has a very small body, but 
his hand, armed with an enormous harpoon, is the hand of a giant. 

In his struggle with surrounding Nature—a struggle of which 
it is almost impossible for us to conceive an exact idea—the first 
neéd of primitive man was to possess some means of giving him 
confidence in victory. In going to the hunt he took with him, as 
the North American Indian does, and as do under another form 
some of the gamblers in our most civilized circles, the fetich that 
was to assure his success—that is, the image of the animal he 
wanted to kill. In engraving on the handle of his dagger the 
likeness of a reindeer or other animal, he was not thinking of 
decorating his weapon, but only of bringing some magic power to 
bear upon his prey; and it was precisely faith in that mysteri- 
ous force, by giving him boldness, energy, and security of move- 
ment, that would procure him success. Confidence acts thus in 
everything. 

Like the modern savage, the man of the caves believed that 
the greater the resemblance between the animal and its likeness, 
the greater was the chance of acting on the animal. Hence the 
care taken in the pictured reproduction of animals particularly 
sought for, and against which his struggle was the most earnest ; 
hence those perfect drawings of the reindeer, that magnificent 
game of our ancestors. Very different are the characteristics 
of the drawings of human forms. To account for these differ- 
ences, it must be considered that all the archeological data rela- 
tive to the epoch of the reindeer are unanimous in attesting that 
the man of that age was of a peaceful character. 

While, then, we are justified in believing that the men of the 
caverns very rarely raised their hands against one another, it is 
none the less certain that they led a bitter and truceless struggle 
against animals. They therefore rarely had occasion to practice 
the drawing of the human figure ; whence the great imperfections 
of the figures of that kind as compared with the figures of 
animals. 
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It may be remarked, with reference to plant forms, that the 
boreal flora of that epoch, not being at all menacing, could fur- 
nish little food for superstition, and no drawings of plants are 
found in the caves. 

On the whole, the condition of the art of design with primi- 
tive man appears to be in complete harmony with the meaning 
we have attributed to design itself—it being regarded as inspired 
by the belief in the existence of a material relation between a 
being and its image, and in the possibility of acting on the object 
by means of the picture. 

Consequently, the principle of painting is not to be found in a 
natural tendency of primitive man to the artificial imitation of 
living Nature, but seems to be derived from the wish to subject 
that Nature to its wants and to subdue it. 

By progressive improvements, the art of drawing has gradu- 
ally lost its primitive significance and original meaning till it has 
become what it is now. It does not differ, however, much from 
what it was originally ; for, while primitive man fancied he could 
reach the living being in its image, it is still life that living man 
seeks to-day in works of art.—Translated for The Popular Sci- 
ence Monthly from the Revue Scientifique. 
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SKETCH OF L. D. VON SCHWEINITZ. 


URING colonial times in America, and even down into the 
present century, science advanced over a much obstructed 
path. Not having then attained to its present power and esteem, 
there were but few of its votaries whose whole time and best 
energies it could command. The explorations by which the ani- 
mals, plants, and minerals of the vast Western continent were 
made known to science were accomplished in large part by nat- 
uralists who either followed some other vocation as a means of 
livelihood, or were mainly occupied by some other career to 
which they felt more strongly bound. Franklin was a printer 
and later a statesman, being an electrician only at odd times; 
John Bartram was a farmer; Mitchell, Hosack, and Barton were 
physicians; while Muhlenberg and the subject of this article were 
clergymen. 

LEwIs DAVID VON SCHWEINITZ was born, February 13, 1780, 
at Bethlehem, Pa., then a Moravian Church settlement which had 
been founded by his family in 1741. His father, Baron Hans 
Christian Alexander von Schweinitz, came from an ancient and 
distinguished family residing on the ancestral estate called Leubla, 
in the present limits of Saxony. That he was a man of stable 
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character may be inferred from the fact that he performed the 
responsible duties of a treasurer general for the Moravian Church 
in America, The mother of Lewis was Dorothea Elizabeth, © 
daughter of Baron (afterward Bishop) John de Watteville, and 
Benigna, daughter of Lewis Nicholas, Count Zinzendorf. It was 
to Zinzendorf and Watteville that the renewal and resuscitation 
of the ancient church of the Unitas Fratrum, or Moravian 
Brethren, in the eighteenth century was mainly due. In 1722 
two families of the Brethren crossed the frontier of Moravia by 
night and made their way to the estate of Count Zinzendorf in 
Saxony. Here they were joined by others, and in a few years 
the town of Herrnhut was built by the-colonists. Zinzendorf 
took an interest in this settlement from the start, became a 
bishop in the church, and devoted his life to its service. The 
efforts of the Brethren were early turned toward foreign missions, 
and it was in furtherance of mission work that Zinzendorf and 
Watteville came to America and founded the first Moravian 
settlements in this country. 

Being so closely connected with the re-founders of an ancient 
denomination, the parents of Lewis naturally looked forward to 
his becoming an able promoter of the interests of their church. 
He was their eldest son, of a decidedly intellectual temperament 
and an enthusiastic disposition, and when in early boyhood he 
developed the habit of addressing short speeches and little ser- 
mons to the family circle, his future seemed to be definitely 
marked out. 

When a little more than seven years old, Lewis was placed 
in the academy of the Moravian community at Nazareth Hall, 
where he remained eleven years. Young Lewis received his first 
impulse toward scientific study when on a visit to this school 
with his grandfather, Bishop de Watteville, before he entered it 
asa pupil. Seeing a specimen of the Lichen digitatus lying on a 
table, the child examined it with interest, and was told its name 
and something about its physiology. From that moment he was 
wont to date his interest in the vegetable kingdom. After enter- 
ing the school he received some instruction in the elements of 
botany. A partial flora of Nazareth and vicinity, made while he 
was at this institution, which remained among his manuscripts at 
his death, is evidence that this study took immediate hold upon 
the mind of the youth. During his school days his powers of 
language and his vein of satirical humor were occasionally mani- 
fested in poetical effusions. While still a pupil and not yet eight- 
een years of age he assisted in teaching some of the younger 
classes. Lewis had three brothers, none of whom ever turned to 
scientific pursuits, and two sisters. 

In 1798 Hans von Schweinitz was called to Germany and took 
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his family with him. Lewis was removed from the Nazareth 
seminary and after the family reached Germany was entered as 
a student in the theological institution at Niesky, in what was 
then known as the province of Lusatia, in Silesia. Here he made 
the acquaintance of Prof. J. B. de Albertini, who became his fast 
friend and his fellow-worker in botanical investigations. After 
completing his course as a student he became a teacher in the 
academy. His leisure at Niesky was occupied in the pursuit of 
his favorite science, in general reading and study, and in writing 
for the literary journals of the time. In his Memoir of von 
Schweinitz, read before the Academy of Natural Sciences of Phila- 
delphia, Walter R. Johnson says of his literary activity at this 
time: “Scarcely any important topic in the wide field of science 
escaped his notice, and especially did the constitution and man- 
agement of the affairs of his social and religious fraternity call 
forth from his pen many able and spirited articles.” 

The first published botanical work of von Schweinitz appeared 
in 1805, when he was twenty-five years of age. From the begin- 
ning of his residence at Niesky he had given especial attention to 
the fungi, previously little studied. The association with Alber- 
tini had continued and the discoveries of the two friends in this 
field had been so many as to warrant the publication of a volume 
of about four hundred pages on the fungi of Lusatia embodying 
the results of their united efforts. It was written in Latin, as 
was still the custom for scientific works in Europe, and the 
twelve plates, containing figures of ninety-three new species, with 
which it was illustrated, were drawn and engraved by von 
Schweinitz’s own hands. In this work the authors creditably re- 
frained from the then too common practice of giving new names 
to the already known plants included in their descriptions. 
They were convinced that natural history had been grievously 
burdened by the accumulation and confusion of synonyms, many 
of which promoted no other purpose than an unworthy ambition. 

Soon after this Mr. von Schweinitz began to preach, and in 
1807 was called to the Moravian settlement at Gnadenberg, not 
far from Niesky. “Considered as literary performances,” says 
Johnson, in the memoir already cited, “ his sermons were charac- 
terized by the utmost simplicity, both in style and delivery, and 
were addressed more to the heart than to the head. His dis- 
courses were invariably practical, not argumentative—experi- 
mental, not speculative.” It was now the time of Napoleon’s 
continental wars, and troops were quartered at Gnadenberg. 
The inhabitants found the presence of the soldiery irksome, but 
the happy disposition and winning deportment of the young pas- 
tor had much influence in preventing collisions. The next year 
he was invited to Gnadau, in Saxony, where he remained four 
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years, performing the duties of his clerical office and teaching the 
boys of the community who were destined for learned professions, 

In 1812 Mr. von Schweinitz, being then thirty-two years of 
age, was appointed general agent of the Moravian Church in the 
southern United States. Before starting for this country he mar- 
ried, at Niesky, Louiza Amelia Le Doux, who belonged to a 
French family residing at Stettin. The continental system of 
Napoleon rendering direct communication with the United States 
extremely hazardous, Mr. von Schweinitz and his wife were com- 
pelled to go through Denmark to Sweden and embark there. The 
trouble of making this roundabout journey was, as it chanced, 
not without its compensation. The travelers were obliged to 
make a stay of some length at Kiel, in Holstein, during which 
von Schweinitz formed an enjoyable acquaintance with several of 
the professors in the university there. His attainments, more- 
over, so impressed the authorities of this seat of learning that 
they conferred upon him the honorary degree of Doctor of Phi- 
losophy.: When, at length, the voyage was begun the United 
States had declared war with England and the sea swarmed with 
privateers. The passage abounded with thrilling adventures and 
providential escapes. While still in European waters the vessel 
fell in with a French privateer and narrowly avoided capture by 
taking refuge under the guns of a Danish fort. A fierce cannon- 
ade between the Danes and the Frenchman followed, many of the 
balls passing over and through the ship. Later it was actually 
captured by a British frigate, but escaped in the darkness and fog 
of a stormy night. Much tempestuous weather was met with, 
and the climax came in a terrible storm which dismasted the 
vessel, Nevertheless, it finally entered port in safety, being the 
only one of fifteen or twenty American vessels sailing from 
Sweden on the same day that ever reached America. 

The principal church settlement of the district to which von 
Schweinitz had been assigned was at Salem, N. C., and there he 
took up his residence. Although not a native of North Carolina, 
he had a strong predilection for that State, having often heard 
his father and grandfather speak of their visits to its early settle- 
ments, His official duties were very arduous. He was a member 
of the Governing Board of the Moravian Churches in North Caro- 
lina, a trustee of the Salem Female Academy, the administrator 
of the very large landed estates owned by the church in the State, 
and he frequently preached in Salem and other places. Yet he 
found time to continue his botanical researches, which he could 
now carry on in a dominion, scientifically speaking, all his own. 
On one of his exploring trips he discovered among the Sauraton 
Mountains, in Stokes County, a most beautiful waterfall, which 
still bears his name. Among his scientific correspondents at 
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this time were Dr. Reichenbach, of Dresden; Kunze, of Leip- 
sic; Major Le Conte, United States Army; Blumenbach, of 
Gottingen ; Elliott, of South Carolina; Schwaegrichen, of Leip- 
sic; and Hooker, of England. The first fruit of his botanical 
work in the South was a synopsis of the fungi of North Caro- 
lina, written in Latin, which was given to the world in 1818 
through the Society of Naturalists at Leipsic, under the editorial 
care of Dr. D. F. Schwaegrichen. Among the one thousand 
three hundred and seventy-three species described in this synop- 
sis, there are three hundred and fifteen that were new to science. 
In the same year his duties required him to attend a synod of his 
religious brethren at Herrnhut. On his way he visited England, 
France, and Holland, and established correspondences which 
were of great value to him after he returned to America and be- 
gan the formation of a regular herbarium. In 1821 von Schwei- 
nitz published at Raleigh, N. C.,a pamphlet containing descrip- 
tions of seventy-six species of Hepatice (liverworts), among 
them being nine discovered by him. In the same year he con- 
tributed to the American Journal of Science, then in its fifth vol- 
ume, a Monograph on the Genus Viola, in which five new species 
were described. This was a valuable paper, and was often cited 
by European botanists. In it he made the interesting state- 
ment that among the thirty species of violets then known in 
America there was not one exactly like any of the twenty Eu- 
ropean species. 

During his residence at Salem, von Schweinitz had been 
offered the presidency of the University of North Carolina. The 
acceptance of this honorable position would have necessitated 
giving up his service in the Moravian Church, and so, feeling that 
the Brethren had the best claim upon his energies, he declined it. 
At the beginning of the year 1822 he removed to Pennsylvania, 
and took up his residence in his native village of Bethlehem. 
Here he undertock the charge of the Moravian girls’ seminary at 
that place, and the secular office of general agent for the Brethren 
was retained. His botanical studies were not suffered to languish. 
“The beautiful slopes and valleys about Bethlehem and Naza- 
reth,” says Johnson, “the romantic banks of the Delaware, and 
the precipitous rocks of the Lehigh, all yielded up to him a trib- 
ute of their hitherto unexplored treasures. The high estimation 
set upon his works by men of science had procured his election 
as an honorary member in several societies devoted to natural 
history, both in Europe and America. His correspondence in- 
creased, and the formation of his herbarium advanced with great 
rapidity.” About this time Major Long’s expedition to the sources 
of the St. Peter’s River, in the Northwest Territory, returned. It 
had been arranged that the plants collected on this trip by Thomas 
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Say should be described by Nuttall. The work was begun by 
this naturalist, but he was obliged to go to Europe, and was pre- 
vented from returning in season todo any more. The plants were 
accordingly put in the hands of von Schweinitz, who described 
them most acceptably. 

Toward the end of 1823 the then well-known botanist com- 
municated to the Lyceum of Natural History (now the Academy 
of Natural Sciences), of New York, a key or analytical table for 
determining the American species of Carex—the largest genus 
of the sedges. This production, though small in bulk, could 
result only from ample knowledge and exact discrimination. In 
1824 the American Journal of Science published a short paper 
by him on the rarer plants of Easton, Pa. There was another 
synod at Herrnhut this year which it was necessary for him to 
attend, and, having a Monograph of the North American Carices 
about completed, he put the manuscript, together with a large 
collection of specimens, into 'the hands of Dr. Torrey, in order 
that the monograph might be communicated to the Lyceum of 
Natural History in his absence. He gave full liberty for mak- 
ing any additions or alterations warranted by Dr. Torrey’s later 
discoveries. When he found, on returning, that his editor had 
made important additions to the number of species described, von 
Schweinitz, with characteristic conscientiousness, requested that 
the paper should be published as their joint production, saying 
that “the judicious and elaborate amendments he has proposed, 
and the mass of new and valuable matter he has added, entitle 
Dr. Torrey to a participation in the authorship of the work.” 
The whole number of species described was one hundred and thir- 
teen, of which six were new. This and the analytical table of the 
Carices were both printed in the first volume of the Annals of 
the Lyceum. In his absence a paper in which he described fifteen 
new American species of Spherie, one of the largest genera of 
fungi, was communicated to the Academy of Natural Sciences of 
Philadelphia, and appeared in vol. v of its Journal. 

Von Schweinitz was absent till near the end of 1825. After 
his return he resumed his labors as general agent for the Breth- 
ren ; the charge of the school, however, had been given up some 
time before. The great work to which he now devoted his atten- 
tion was a Synopsis of North American Fungi. He had intended 
this for publication in one of the European journals, but was in- 
duced to present it, in 1831, to the American Philosophical So- 
ciety of Philadelphia. In this work three thousand and ninety- 
eight species, belonging to two hundred and forty-six genera, 
were described, of which twelve hundred and three species and 
seven genera had been discovered by the author. If to these dis- 
coveries we add those made by von Schweinitz in other orders of 
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plants, we have a total of nearly fourteen hundred new species 
added to botanic science by the talents and industry of a single 
observer. The whole number of species known at his death was 
estimated at sixty thousand. 

Until he was about fifty years of age his health had been ex- 
cellent. But the various and increasing cares of his official posi- 
tion finally had their effect. The sedentary work involved in 
writing a dissertation on the affairs of his community, which pre- 
vented for a time his usual out-of-door exercise, was the immedi- 
ate cause of a severe cough and other alarming symptoms of de- 
cline. His spirits, which had been uniformly cheerful, became 
depressed, A journey to the West to establish a branch commu- 
nity of the United Brethren in Indiana was temporarily beneficial, 
but his system was undermined and the progress of disease could 
not be stayed. On February 8, 1834, came the end of what his 
memoirist calls “a life of various, constant, and unobtrusive use- 
fulness,” 

A widow and four sons survived him. All the sons entered 
the Moravian ministry. The eldest, Emil Adolphus de Schwei- 
nitz, was born in Salem, N. C., in 1816. He filled various ecclesi- 
astical offices in Pennsylvania and North Carolina, was made a 
bishop in 1874, and died in 1879. The second son, Robert, was 
born in Salem, in 1819. He has filled various charges and was for 
many years President of the Executive Board of the American 
Moravian Church. Since his retirement from the active ministry 
he has been general treasurer of the Church and of its Foreign 
Mission Department. The third son, Edmund Alexander, was 
born in Bethlehem in 1825, and died there in 1887. He also 
became a bishop, and was the author of several books on the his- 
tory and polity of the Unitas Fratrum. In 1856 he established a 
weekly journal for the Moravians in America, which he edited 
for ten years. Bernard, the youngest son, was born at Bethlehem, 
in 1828, and died at the age of twenty-six years, being at the time 
in charge of a church on Staten Island. During the latter years 
of the father’s life he used de in place of von in his name, and the 
sons have always used the new form. 

Von Schweinitz was of high stature, erect carriage, and robust 
habit. The portrait accompanying this sketch is a copy of a 
miniature painted some years before his death, and consequently 
represents him in the prime of life. He had an unusually ami- 
able and attractive disposition, which made him a general favorite 
with high and low. His conversational powers were of a high 
order, and contributed much to an ease of intercourse which was 
an important factor of his usefulness. Humor, anecdote, and 
repartee were always at his command, while the varied and excit- 
ing scenes through which he had passed and the prominent per- 
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sonages with whom he had come in contact furnished him an in- 
exhaustible fund of interesting reminiscences. Strange to say, 
considering his German extraction, he was devoid of any appre- 
ciation for music. He spoke and wrote in English, German, 
French, and Latin, and was also acquainted with Greek. 

A notable feature of his scientific work was its systematic 
character. Evidence of this is furnished by the synoptical tables 
attached to his several monographs, and by the fact that the ana- 
lytical table of the Carices was one of his productions. The 
cryptogams had for him an attraction that they do not have for 
many. We owe most of our knowledge of this series of plants to 
German, Danish, and Swedish investigators. Knowledge that 
may not be read by him who runs but must be delved for, as is 
the case with that relating to the fungi and their near allies, 
seems to have an especial attraction for Northern minds. 

Among his well-deserved honors was the naming after him of 
Schweiniizia odorata (sweet pinesap), by Stephen Elliott. This 
is a small plant, found from Maryland southward, and bears a 
spike of flesh-colored flowers which exhale the odor of violets. 

A general characterization of the botanist’s work can not be 
given better than in the following words of Walter R. Johnson: 

“When we consider the extreme difficulty of the particular 
departments of botany to which Mr. Schweinitz devoted his chief 
attention, the prodigious number of facts which he has accumu- 
lated, the vast amount of minute and delicate investigation de- 
manded by the nature of the objects of his study, the labor of 
preparing for the press the materials which he had brought to- 
gether; when we recollect that, with the exception of Dr. Muhlen- 
burg, of Lancaster, no American botanist had ventured far upon 
this wide and unexplored dominion of Nature, and when we re- 
member that this science was his relaxation, not his profession— 
his occasional pursuit, not his daily duty—we are forcibly struck 
with the high order of his talents for the pursuit of physical sci- 
ence, and can not but regret that more of his time and energies 
could not have been devoted to this favorite ocupation.” 

Von Schweinitz bequeathed his collection of plants to the 
Academy of Natural Sciences of Philadelphia. It comprised 
twenty-three thousand species of phanerogams and many thousand 
cryptogams. A large portion of the specimens were from the 
most remote parts of the world, having been obtained by exchange 
with American and European explorers, They included the 
“Baldwin collection” from Florida, Brazil, and La Plata, which 
von Schweinitz had bought, and in which he had found three 
thousand species not before in his herbarium. The examination 
and arrangement of these plants had been one of his last scientific 
labors. 
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CLOSE OF THE GLACIAL PERIOD. 


Editor Popular Science Monthly ;: 

Gro.ogists who are only slightly versed 
in astronomy are apt to make a serious mis- 
take on this subject. The latest which has 
fallen under my notice is by Prestwich, in 
the article entitled The Position of Geology, 
in the February number of this periodical, page 
541. He says: “The last of these astro- 
nomical periods was calculated to have com- 
menced two hundred and fifty thousand years 
and to have ended eighty thousand years ago. 
These numbers have become stereotyped as 
those of the beginning and the end of the 
Glacial period.” 

A slight acquaintance with this subject 
ought to prevent mistakes such as the above. 
They are stereotyped only to those who give 
little or no heed to the actual dates and as 
little to a universal law of Nature touching 
the cumulative effects of constantly acting 
forces. These effects were clearly set forth 
by Prof. Le Conte some years ago in treat- 
ing of this general subject. The day of the 
summer solstice is not the day of greatest 
heat or the middle of the hot season; nor is 
the day of the winter solstice in the middle 
of the cold season. The maximum in the 
two cases occurs about six weeks after those 
dates respectively, an amount about equal 
to one fourth of the whole time from one ex- 
treme to the other. These are elementary 
truths, and whoever omits them in this dis- 
cussion repeats the old story of “playing 
Hamlet with Hamlet left out.” 

The following is a brief statement of the 
essential points in the case: Two hundred 
and fifty thousand years ago * the eccentrici- 
ty of the earth’s orbit was very nearly what 
it is now, and consequently the climate of 
these two distant periods, so far as it may 
depend on the eccentricity, was not very 
different. The eccentricity had been less, 
but was then increasing, and had so been for 
ten thousand years. It continued to increase 
for about fifty thousand years longer, becom- 
ing then nearly three times its present value. 
Then for another like period it diminished 
till it became about once and a half its pres- 
ent value. Then again for a second time it 
increased for about fifty thousand years, be- 
coming about two and a half times the origi- 
nal value. This was one hundred thousand 
a Pes decline again a 
and eighty thousand years ict 
was more than double its = che Be 
therefore evident—is plain as an axiom— 
that the Glacial period did not end then and 





* See American Journal of Science, August, 1880. 





there. The eccentricity continued to be 
greater than it is now for twenty thousand 
years more. And for this long period of one 
hundred and ninety thousand years the eccen- 
tricity, on the average, was more than twice 
what it is now. Those who disregard these 
facts have not fully grasped the question. 
It would better accord with truth to say that 
sixty thousand years ago the Glacial period 
was making ready “to go out of business.” 
If we allow only thirty thousand years for 
the undoing of the effects of the one hundred 
and ninety thousand—and the allowance is 
certainly moderate—the close of the Glacial 
period was only thirty thousand years ago, 
and that date is comparatively recent when 
counting geological time. It appears, then, 
that there is no irreconcilable difference be- 
tween those geologists who reject Croll’s 
theory by reason of the alleged remoteness 
of the Glacial period and those who think 
there “may be something” in that theory. 
And the more especially is this the case 
since the recent discovery of the old outlet 
of the upper lakes through Lake Nipissing 
and the Ottawa River and the relatively late 
period when the waters of all the upper lakes 
began to flow to the sea by way of the 
Niagara. R. W. McFar.anp. 
Cotumsus, Om10, February, 1894. 





DOG PSYCHOLOGY. 


Editor Popular Science Monthly : 

Dear Sin: I was greatly interested in Mr. 
Monteith’s article on “The Psychology of the 
Dog,” in the February number, and desire to 
supplement his paper with some observations 
of a dog of my own. The animal was a pug 
—not full-blooded, but with a cross of some 
other kind; yet he had all the characteristic 
markings of that breed, and his general ap- 
pearance was the same, except that his nose 
was a trifle longer and not so stubby. 

“Gyp” was intelligent to a remarkable 
d and from some of his actions I firmly 
believe that he not only understood what was 
said to him, but he was capable also of con- 
tinuous thought, and could reach conclusions. 
That he understood many .words, and could 
distinguish between them, I am satisfied. 

His mistress taught him that when some 
candy was placed before him, of which he 
was very fond, if she said, “That’s Demo- 
crat,” he must not touch it, but when the 
word “ Republican” was uttered he at once 
ate it. 

When “Gyp” was thirsty he would go 
into the kitchen and sit patiently at the sink 
waiting for a drink ; but if, after waiting for 
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a reasonable length of time, no one came to 
supply his wants he would utter a sharp, im- 
patient bark. 

His happiest moments were when his 
‘master would ask him if he wanted to go out 
walking, and he would express himself very 
forcibly and unmistakably in the affirmative, 
and would, if asked at such a time, go to 
each member of the family, stand upon his 
hind legs, and give them each a kiss; or, if 
his master said to him, “Roll over, if you 
want to go walking,” he would at once lie 
down and roll completely over. 

But his reasoning or thinking powers 
were more clearly manifested in connection 
with a rubber ball with which he played, 
and which he would leave in various nooks 
and corners. When asked, “ Where is your 
ball?” he would, if it was not in plain sight, 
bend his head down and stand for a moment 
as if in deep thought, and then proceed at 
once to get it, sometimes making a quick 
dive under the lounge, or in a bedroom, un- 
der the bed, or behind the curtains that 
separated the dining from the sitting room, 
always returning with it, and would look up 
into one’s face, his very countenance intelli- 
gent with the answer, “ Here it is.” 

His master generally putting him to bed 
at night, he usually lay upon the lounge, 
waiting for the time; and, after the fires 
had been replenished and the clock wound, 
he would get down and be ready to go. He 
invariably waited until the winding of the 
clock before preparing to start. 

In an evil hour “Gyp” strayed away 
from home one day, and came back a badly 
used-up dog. He had evidently been at- 
tacked by some larger dog or dogs, and after 
lingering for nearly two weeks he died from 
the effects of the bites. 

During this time he seemed really more 
like a “ human being” than a brute. He was 
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most patient and grateful for all the kind 
offices and helpfulness of his master and 
mistress, and heroically submitted to have 
his wounds washed and medicated, and, al- 
though at times scarcely able to walk, he 
insisted on being where his friends were, or 
where he could see them. 
J. ANDREW Bovyp, 
AsHiey, LUZERNE County, Pa. 





THE “BLUE LAWS” A MYTH. 
Editor Popular Science Monthly : 

“Tue early Puritans of New England, 
who enacted the most ferocioug of blue-laws, 
who would not let a man step over a stone in 
his path, or kiss—not his neighbor’s but his 
own—wife on a seventh day,” etc. 

The above is a quotation from the very 
first page of an article, in the last number of 
The Popular Science Monthly, entitled Abol- 
ish All Prohibitive Liquor Laws, by Appleton 
Morgan. Now, these mythical blue laws 
never had any existence; no law forbidding 
aman to kiss his wife on the seventh day 
was ever on the statute-books of any New 
England colony. Prof. Johnston’s History 
of Connecticut, in the American Common- 
wealths Series, or Palfrey’s History of New 
England, will show the origin of this absurd 
myth. A glance at Blue Laws, and the Rev. 
Samuel Peters, in either Appletons’ or John- 
son’s Cyclopedia will perhaps be enough for 
the ordinary reader. 

Such careless misstatements naturally 
cause the reader to question the accuracy of 
the entire article. As you say in your edi- 
torial comments on the “young moon” 
error, “writers, and particularly writers on 
scientific subjects, are under obligations to 
know what they are talking about.” 

Cuar_es E. Davis. 
Wasuincton, February 20, 1894. 
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THE UNEMPLOYED. 

HEN a condition of things super- 

venes in which a considerable 
percentage of the population is cut off 
from the means of support by lack of 
work, we need not hesitate to say that 
something is wrong. We are not mach 
in the habit of attributing purpose to 
Nature; but the language of teleology is 
sometimes convenient, and we shall per- 
haps not be misunderstood if we say 
that the apparently enforced idleness 





of thousands of men, with all the poverty 
and distress thence resulting, can not be 
part of Nature’s plan, or at least can not 
illustrate the normal working of natural 
law. Nature, we know, is severe in her 
methods, and recks little of human life 
when she sets her forces of fire and 
flood, of storm and earthquake in mo- 
tion. There is nothing analogous to 
these catastrophes in the social phe- 
nomena before us to-day. What we see 
is not the sudden extinction of human 











lives by uncontrollable physical forces, 
but the prolonged misery of haman be- 
ings through lack of adaptation to their 
circumstances or through the existence 
of artificial conditions of purely human 
production. To our mind the question 
of the hour presents itself in this shape: 
Why is there so terrible an amount of 
maladjustment in social relations to- 
day? Why are such multitudes so fa- 
tally out of harmony with the conditions 
of life? The symptoms, as we interpret 
them, all point to man’s tinkering with 
natural Jaws in a futile effort to amend 
them, or with the shameful object of 
benefiting the few at the cost of the 
many. We wish briefly to indicate one 
or two of the ways in which, as it seems 
to us, social misery is caused. 

It is recognized the world over that 
republican institutions are the definitive 
form of government for civilized cocn- 
tries; but when our forefathers strag- 
gled for liberty they probably had little 
idea of the form which popular govern- 
ment would in these latter days assume. 
They did not foresee the unrest that 
would be introduced into every section 
of the country through the desire to share 
in the emoluments which government 
has the power to bestow. They did not 
foresee the creation of a class of pro- 
fessional politicians who, reaping pecu- 
niary rewards themselves for their po- 
litical services (so called), would be em- 
powered to dangle minor rewards before 
the eyes of scores of others by way of 
securing support for themselves. They 
did not foresee the greedy passions and 
the aversion to steady employment 
which all this would arouse, or the 
numbers of half-employed and unem- 
ployed men whom it would throw upon 
the community to live more or less the 
life of adventurers. They did not fore- 
see the paralysis that would overtake 
both law and. legislation through the 
balancing of selfish interests, or the 
deadness to large views of policy which 
the constant study of all political ques- | 
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tions from a local standpoint would en- 
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tail. While curbing the power and cur- 
tailing the privileges of a territorial 
aristocracy, they had no prevision of a 
moneyed class which, allying itself with 
the dominant party in the state, would 
wield a power more dangerous to na- 
tional welfare than any aristocracy had 
ever done. We, however, see that all 
these things have come to pass, for we 
live in the midst of them and feel the 
burden of them every day. The remedy 
lies not in any reversion to outworn 
institations—though diseased common- 
wealths have many times taken refuge 
in tyranny—but in the sedulous cultiva- 
tion of a higher sense of citizenship. 
How is that going to be done? some 
one will ask. Do you believe in it 
yourself? we rejoin. Do you believe 
that the average sense of citizenship, 
or, to express it otherwise, the average 
sense of duty to the state, is low; and, 
if so, are you personally willing to set a 
higher example and courageously and 
strenuously upbold a higher doctrine? 
If so, you need not ask how the thing is 
going to be done, for you see the way 
yourself. If not, we do not wonder 
at your skepticism as to that being pos- 
sible which you are personally unwill- 
ing to undertake. There are a hundred 
ways in which higher views of citizen- 
ship might be inculeated. The country 
is fairly riddled and honeycombed and 
worm-eaten with secret societies, the 
object of each being to confer special 
advantages on its members, the object 
of none being to raise the political and 
moral tone of the whole country. Could 
not some of the leaders of these move 
in the matter? Then there are schools, 
public and private, where ample oppor- 
tunity exists for forming the minds of 
the young aright on this most important 
subject. Then there is the pulpit, which 
might be an enormous engine for good 
if rightly used. 

The question just now, however, is 
how the dislocations which are caus- 
ing so much misery have been brought 
about, rather than what specific meas- 
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ures are necessary to mend them. 
we see whence our trouble has come, 
we shall not be at any serious loss as to 
remedies. The faults of our political 
system, or rather the vices which attend 
its practical working, are closely con- 
nected, in our opinion, with a defective 


system of popular education. The pub- 
lic-school system is a gigantic creation 
of law. It did not grow any more than 
the tariff; it was made, and made under 
the influence of arbitrary conceptions as 
to what a school system for the whole 
people should be. Being made for the 
whole people, special adaptations could 
not be thought of. Consequently, the 
work it does is like mill work, and all 
who come out of it show one uniform 
pattern. There is no cultivation of in- 
dividuality, and, broadly speaking, all 
ideal elements are banished from the 
education imparted. The result is that 
the one really dominant trait in the 
swarms of youths sent out year after 
year from the public schools is a con- 
suming desire to make money, and 
to make it in the easiest way possible. 
What the state has done is not so much 
to educate in any worthy sense, as to 
increase the keenness of competition by 
promoting an unnatural uniformity of 
tastes and aims. And, as the universal 
ambition is not only to make money but 
to make it fast and easily, it is not sur- 
prising that those who do not see how 
they are going to do this by honest 
means betake themselves to means that 
are not honest. It would be an inter- 
esting and instructive thing to know 
how many school-bred young men 
are at this moment engaged in va- 
rious forms of “ fake” business. What 
these individuals learned at school was 
that education was chiefly useful as a 
means of making money, and now they 
are trying to turn their education to 
such account as they find possible. 

If habits of industry were taught in 
the schools, that alone would bea great 
gain; but in general it is not so. The 
idle have ample opportunity to idle, and 
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even those who have no natural pro- 
pensity that way are more or less habit- 
uated to idleness, owing to the simple 
fact that the teachers are not able to 
keep their classes fully occupied. That 
much moral harm is thus wrought to 
thousands of boys we have no doubt 
whatever. Then education is not val- 
ued, simply because it is apparently so 
cheap; and this again has a vulgariz- 
ing and demoralizing effect. Education 
ought to be valued, and, if it is not, it 
will be lacking in the moral virtue 
which it ought to possess. It may fur- 
ther be asked whether the drill of 
school renders those who are subjected 
to it more resourceful or less resource- 
ful. Is there not a danger lest a habit 
be formed of looking for direction and 
not exercising individual powers of 
thought and will? We have no wish to 
dogmatize on such a question, but the 
conclusion to us is irresistible that the 
public-school system, as a whole, is a vast 
attack on the individuality of the rising 
generation, and that by destroying nat- 
ural dissimilarities between the units of 
the population, and thus making com- 
petition fiercer, it throws a great num- 
ber out of adjustment to their environ- 
ment, either as destitute of employment 
or as in a manner compelled to some 
more or less criminal means of making 
a living. 

It is a most unpopular thing, we are 
aware, to hint at the possibility of 
“ over-education,” but might we venture 
to suggest that there may be, and is ina 
multitude of cases, misplaced or super- 
fluous education? A man not only does 
not need a university degree to enable 
him to drive a street car, but the pos- 
session of a university training is not 
likely to sweeten for him that particular 
kind of toil. We hold it to be entirely 
possible to supersaturate a community 
with university “advantages”; money 
liberally, vigorously, and unwisely ap- 
plied will do it. 

We fully believe that other elements 
than those we have indicated enter into 

















the problem of the unemployed. It is 
probably true, as hinted by Herbert 
Spencer in the address delivered by him 
in this city in the year 1882, that the 
pace set by the stronger and more com- 
petent members of the community is 
faster than the weaker ones can keep 
up with. ‘In the country of the blind 
the one-eyed man is king,” and many of 
the “failures” of a civilized society 
might be brilliant successes in a society 
of a more primitive cast. So far as an 
unrestrained use by the strong of their 
superior abilities in competition for 
wealth and all that it represents may 
be an evil—and that it is an evil Mr. 
Spencer has again suggested in the last 
volume of his Principles of Sociology— 
we can only hope to check it by pro- 
moting the growth of higher moral and 
social sentiments. This will, in any 
case, take time; but meantime we 
should earnestly and sedulously consider 
in what directions and to what extent 
we are interfering with the operation of 
those natural laws the tendency of 
which is to produce a condition of 
social equilibrium. We need to open 
our eyes to the mischief we have done 
by a crude political philosophy, by 
unwise legislation, by indiscreet phi- 
lanthropy, by the application of untried 
abstract ideas to the regulation of social 
questions. We need to awaken to a 
sense of the extreme liability of the hu- 
man intellect to go astray when it at- 
tempts constructive work of any kind. 
That things bave gone wrong we have 
the proof before our eyes, and where is 
the chief blame to be laid if not on our 
own short-sighted views and meddle- 
some policies? 


It happened that just as we had 
finished the above article the Fort- 
nightly Review for February was placed 
in our hands. The first article in the 
number is one by Herbert Spencer upon 
the late Prof. Tyndall; the second is by 
Goldwin Smith, and bears the title of 
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Oxford Revisited. From the first, which 
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will be found entire elsewhere in this 
number, we extract the following pass- 
age: ‘‘A conversation with him {Tyndall} 
some years since made it manifest that 
personal experience had greatiy shaken 
his faith in public administrations, and 
made him look with more favor on the 
view of state functions held by me. On 
the other band, my faith in free institu- 
tions, originally strong (though always 
joined with the belief that the mainte- 
nance and success of them is a question 
of national character), has in these later 
years been greatly decreased by the 
conviction that the fit character is not 
possessed by any people, nor is likely to 
be possessed for ages to come.” 

From the second article we take the 
following: “It may be said without 
reference to university extension or to 
any educational movement in particu- 
lar, and it is to be hoped without in- 
curring the charge of illiberality or ob- 
scurantism that people will have present- 
ly to consider the economical as well as 
the intellectual effects of pressing on 
everybody what is called high educa- 
tion. The good founder of Oornell 
University once confided to a friend his 
hope that the day would come when 
there would be five thousand students 
in his institution. His friend replied 
that if that day did come the institution, 
instead of being a blessing, would be in 
danger of being a curse, since there 
would not be a market for anything like 
such a number of graduates, and the 
residue would be without suitable work, 
unhappy, discontented, and probably 
dangerous to the commonwealth.” 

Whether we agree with these senti- 
ments or not, let us ponder them. Of 
both writers it may be said that they 
are men of strong practical instincts. 





WHY BENEFICENCE SHOULD NOT BE 
ENFORCED. 


In a criticism of Mr. Spencer’s Prin- 
ciples of Ethics in the January number 
of Mind, Prof.S. Alexander asks a ques- 
tion which, it seems to us, admits of an 





easy answer. Referring to the position 
taken by Mr. Spencer that justice should, 
but that beneficence should not, be en- 
forced, he asks why this should be, if 
the warrant for beneficence equally with 
that for justice lies, as Mr. Spencer 
seems to admit, in the public good. The 
answer we conceive is this: that while 
beneficence, wisely practiced, is a pub- 
lic benefit, the enforcing of it would 
not be a public benefit, inasmuch as it 
would tend to kill the sentiment itself. 
If, for example, the moment a beneficent 
action became possible for us some 
power should seize us and force us to a 
performance of the action, we can hard- 
ly imagine any other result than that 
the very instinct of beneficence would 
die out. Another answer is that where- 
as justice is essentially of the nature of 
non-interference, beneficence is essen- 
tially of the nature of interference. 
The motto of the one is “ Hands off! ” 
For the other we would have to coin 
the motto “Hands on!” Now, the 
difference between establishing in gov- 
ernment the principle of “‘ Hands off! ” 
and establishing that of “ Hands on!” 
is obvious. The former is not only 
workable, but is the necessary condition 
of all free individual effort; the latter is 
unworkable in any consistent manner, 
from its absolutely indefinite and un- 
limited character. If beneficence is to 
be enforced, where are we to begin and 
where can we possibly end? Again, 
imagine the effect on weak individuals of 
knowing that beneficence toward them 
will be enforced. What interest have 
they henceforth in ceasing to be weak? 
Finally, beneficence administered by the 
state is not beneficence in the true 
sense, and can bave none of the effects 
of true beneficence; for the state can 
only properly take what it has a right 
to take and give what it has a right to 
give, and the beneficiaries in the case 
supposed would be quick to draw the 
inference that they were getting no 
more than their due. Thus would the 
limits of justice be obscured and social 
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stability endangered. On many grounds, 
therefore, we think the distinction Mr. 
Spencer draws a sound one. 





POINTS IN LIBRARY MANAGEMENT. 


Tue report of the Library Commit- 
tee of the Public Library of Cleveland, 
Ohio, for the year ended August 81st 
last, has come into our hands. Two re- 
marks made in it have arrested our at- 
tention. One is to the effect that “it 
is a singular and deplorable fact that, of 
all the money so lavishly expended by 
the many rich men and women of Cleve- 
Jand in various benevolent and charita- 
ble enterprises, not one cent has ever 
been given either toward the erection of 
a library building or to help to support 
the library.” Elsewhere it is stated that 
“our library has never had the use of 
any money except such as came by taxa- 
tion.” 

Well, whether or not there is any- 
thing “‘ deplorable” in this, we can not 
say that we find the fact at all “singu- 
lar.” Taxation and benevolence are two 
things that do not naturally mingle. The 
Cleveland Public Library seems to have 
been in operation since 1869, and it has 
doubtless come to be looked upon as 
a department of the city government. 
Had taxation not been resorted to for 
the formation of a library, there is no 
knowing what private beneficence might 
not have done ere this. When the State 
takes up a function, it is a kind of hint 
to private enterprise to drop it. Why 
should a private individual subsidize a 
tax-supported library any more than a 
tax-supported post office ? 

The other remark above referred to 
is that “the plan of permitting free ac- 
cess of patrons to the shelves, adopted 
some time since with some misgivings, 
continues to give increased satisfaction 
to those using the library. ... Not 
only,” the report continues, “has this 
new method given great satisfaction to 
those desiring and drawing books from 
the library, but it has also enabled us to 
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issue more books with very much less 
labor and expense than under the old 
conservative system which previously 
prevailed. Nor has this free access to 
the shelves resulted in loss of books or 
damage to the same.” This statement 
is very satisfactory. Many of the re- 
strictions which surround public insti- 
tutions and which hamper the work of 
government are general rules adopted 
to meet very limited evils. Instead of 
meeting the limited evil and overcom- 
ing it by watchfulness and such special 
measures as may be called for, a general 
rule is adopted which operates as a bur- 
den on a large number of persons for 
whom no such rule is necessary. Such 
is the stupid instinct of governments 
always and everywhere, we might al- 
most say; and it is also one of the chief 
ways in which government is rendered 
expensive, as the authorities of the Oleve- 
land Public Library seem to have found 
out. We congratulate them on having 
made a useful discovery, and we trust 
that their experience will lead other 
similar institutions into the right path. 

One little observation before we leave 
this topic. In the list of newspapers 
and periodicals on file in the reading 
room of the library we notice but one 
in the French language, and that is— 
what? The Revue des Deux Mondes, 
or the Nouvelle Revue, or the Revue 
Bleue, or even the Courrier des Etats- 
Unis? No, but the Mode de Paris. All 
that French periodical and newspaper 
literature contributes to this tax-sup- 
ported institution is a fashion paper. 
May we suggest that, if a German one is 
wanted, Modenwelt is not bad in its way. 
Let literature flourish ! 
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Genetic Puwosorpny. By Davm Jayne 
Hit, New York: Macmillan & Co. 
Price, $1.75. 

Tue author of this work undertakes to 
treat the principal problems of philosophy | 





by a method which, though he does not as- 
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sert it to be entirely new, he does not believe 
has been systematically carried out by any 
previous writer. He applies to his method 
the term “ genetic,” and he explains that it 
“ consists in referring every fact to its place 
in the series to which it belongs.” Such a 
method, of course, is essentially the method 
of science, and what we recognize in the 
work before us is not so much any original- 
ity of method as a skillful and interesting 
application of a well known method to a 
number of interesting and important philo- 
sophical questions. There is nothing, for 
example, very original in the following dec- 
laration of principles, but it is well ex- 
pressed: “ Being, as apprehended by our in- 
telligence, is found to possess continuity, and 
all facts are the aspects of a process. When, 
therefore, facts are translated into thought, 
they must not be sundered and isolated, 
floated off from their attachments and treat- 
ed as independent entities. The continuity 
which connects them as real must also con- 
nect them as ideal. In other words, they 
must be genetically regarded, or considered 
as aspects of a continuous process to which 
they must be referred.” 

Among existing philosophical schools 
that to which President Hill most inclines is 
evidently the evolutionist as represented by 
Herbert Spencer. He criticises the latter, 
however, for placing the Unknowable in the 
forefront of his system, and then afterward 
hustling it out of court as “ deserving of no 
consideration from the minds of adults.” 
We can hardly admit this to be a correct 
account of Mr. Spencer’s procedure, but the 
point is not one that admits of discussion in 
this place. He says, again, that to Mr. Spen- 
cer “the universe is like a great music box 
which can play but one tune.” How many 
tunes, one might ask, does a strictly “ ge- 
netic” philosophy provide for? Any limita- 
tion in this respect must come from the 
recognition of necessary sequence, and such 
recognition is as much a feature of our au- 
thor’s mode of thought as of Herbert Spen- 
cer’s. 

On the subject of the Genesis of Matter, 
which constitutes the first chapter (following 
the Introduction) of Mr. Hill’s book, we are 
not told anything new, or rather we are not 
told anything at all; what we are told re 
lates entirely to the supposed constitution of 
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matter, a somewhat different thing. What 
the author has to say, however, he says well, 
and the whole chapter constitutes an inter- 
esting exposition of modern views in regard 
to the material universe. It is a mistake to 
say, as he does on page 48, that “it was 
Bode’s law which led Leverrier and Adams 
to assign @ position to an unknown planet 
from the anomalous movements of Uranus.” 
Bode’s law simply assigns approximately the 
distance from the sun and from one another 
of the planets of our system, but says noth- 
ing as to the position in its orbit which a 
given planet shall occupy at a given time; 
and in searching for the undiscovered planet 
its position in its orbit and not its distance 
from the sun was the point to be determined. 
The chapter is concluded with a verse from 
Omar Khayam : 
“Shall any gazer see with mortal eyes, 
Or any searcher know by mortal mind ? 
Veil after veil will lift—but there must be 
Veil after veil behind.” 

So far, therefore, as the genesis of matter is 
concerned, the Persian poet of nearly a 
thousand years ago expresses the thought of 
the “ genetic” philosopher of to-day. 

In Chapter lI, on The Genesis of Life, 
the author frankly and fully accepts the 
doctrine of evolution. “At present,” he 
says, page 63, “there is probably no biolo- 
gist of importance who does not accept or- 
ganic evolution as a real process of Nature, 
although there are various degrees of con- 
viction as to the sufficiency of the explana- 
tion of the causes which have been opera- 
tive in the natural history of descent.” As 
between the conflicting views of Weisman 
and Spencer, Mr. Hill rather inclines to the 
side of Spencer, but we do not judge that he 
speaks as a biologist, or that he has mastered 
all the arguments on either side of the ques- 
tion ; at the same time the discussion, con- 
sidering the limits within which it is con- 
fined, is ably done and will be useful to the 
general reader. Under the head of The Gen- 
esis of Consciousness, again, we have an in- 
teresting review of modern speculation re- 
specting the conditions of consciousness, but 
no really distinctive view as to its origin. 
The author states his conclusion to be that 
“while psychic elements are manifested to 
us directly only through consciousness, they 
exist’as its preconditions; and, therefore, 





are not to be denied existence beyond the 
sphere of consciousness.” Goethe had said 
as much in his celebrated aphorism that Na- 
ture “ sleeps in the stone, dreams in the ani- 
mal, and wakes in man.” Schopenhauer 
too, makes Will, which is decidedly a psy- 
chic element, pervade the whole universe, 
“Unless every analogy of Nature is vio- 
lated,” observes the author, “ what we call 
the ‘ soul’ had its being long before it came 
to consciousness ”; and holding this view it 
is not to be wondered at that he looks with 
decided favor on the doctrine of metemp- 
sychosis. 

The remaining chapters of the book deal 
with the Genesis of Feeling, of Thought, of 
Will, of Art, of Morality, of Religion, and of 
Science. All are characterized by liberality 
of thought and are interesting in a high de- 
gree. There is excellent matter in all these 
chapters, particularly in those on Will, Mo- 
rality, and Religion. The author denies that 
pleasure is Nature’s end, asserting that it is 
merely Nature’s means toward higher ends, 
a view which we think has much to com- 
mend it. On the subject of the connection 
or relation between (physical) energy and 
will he takes up much the same position as 
Schopenhauer. “ By what right,” he asks, 
“is the objective series elevated to the dig- 
nity of a causative order and the subjective 
series regarded as inconsequential?” As 
regards the development of morality, he 
seems to accept Herbert Spencer’s analysis 
as far as it goes, but finds it too abstract, too 
merely schematic, if we may use the expres- 
sion, His own statement of the matter is 
that “the evolution of morality is the grad- 
ual formation of a moral consciousness 
through the perception of what is due in the 
relations of social life.” Sin he defines as 
“the persistence upon the human plane 
of tendencies which belong to the animal 
plane, and which should therefore have been 
subjected to the law of reason. From the 
moral point of view,” he adds, “ to be car- 
nally-minded is death.” In the chapter on 
the Genesis of Religion the author holds 
that, while Mr. Spencer’s theory which as- 
signs the origin of all religion to ancestor 
worship will explain much in the way of 
religious ceremonial the world over, it will not 
explain everything, and particularly will not 
explain the origin of the religious sentiment. 
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“The order and progress of the world,” 
President Hill maintains, “the ideals which 
press upon us for realization—these are the 
secure foundations of refgious faith. The 
unity of the world, the immanent rationality 
of its processes, the beneficence of law, the 
imperative authority of duty—these are the 
corner stones of religious life and hope.” His 
own definition of religion, however, is “ belief 
in a superhuman being or beings regarded 
as objects of worship”; and the question is 
how, without some such hypothesis as Mr. 
Spencer’s, or without a primitive supernatural 
revelation—a conception which the author 
puts aside as totally insufficient and having 
only a verbal meaning—to explain the origin 
of such belief. That question we do not 
consider he has solved. In concluding this 
notice we leave many interesting points un- 
touched; but we wish to say that the book 
as a whole has great merits; it is perspicu- 
ous and scholarly in style, vigorous in thought, 
candid in tone, excellent in matter, and alto- 
gether a very creditable addition to American 
philosophical literature. 


A Tueory oF DeveELopmMEent anD HeERepiry. 
By Henry B. Orr, Ph. D., Professor at 
the Tulane University of Louisiana. 
New York and London: Macmillan & 
Co., 1893. Pp. ix+255. Price, $1.50. 


Tue author states in his preface that he 
believes that by a critical review of the 
facts of biology in the light of the great 
conclusions derived from the allied sciences 
of physics and psychology we may obtain 
a view of the great phenomena of life that 
shall bring into harmony a more extensive 
range of facts, and explain intelligibly rela- 
tions that have hitherto been hidden. 

He sums up a scheme of the course of 
development by premising a primitive mass 
of protoplasm which acquires nervous co- 
ordinations that influence its activity and 
growth: as it divides and redivides, it adds 
continually new co-ordinations to those al- 
ready acquired, and by repetition the process 
of growth and development has the charac- 
ter of reflex action. As the same forces act 
on each generation, and form a series of 
stimuli that are similar for each generation, so 
each generation repeats in its life the course 
of development followed by all its ancestors. 
These different phases of one process con- 
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stitute his explanation of growth, develop- 
ment, and inheritance. According to this, 
in our own development we must recognize 
ourselves and our actions as the result of a 
definite, accurate activity of creative force. 

The author sees what is the last analysis 
of such a theory of development and life, 
that our ideas of free will and moral respon- 
sibility are paradoxical: but we do not see 
on what grounds he believes such a para- 
dox is capable of satisfactory solution, even 
though we are all convinced that we have a 
certain degree of freedom of will. Would 
it not be better to abandon the idea of free 
will and hold that will is the expression of 
hereditary tendencies modified by environ- 
ment—a theory that, at present, the author 
strongly inclines to ? 

Prof. Orr’s book is interesting, and is a 
satisfactory explanation of the evolutionary 
theory of development and heredity. 


Lectures AND Essays on Fevers anp Dirpn- 
THERIA, 1849 to 1879. By Sir Witt 
Jenner, Bart., G. C. B., M. D. Lond., 
and F. R. C. P., D. C. L. Oxon., LL. D. Can- 
tab. and Edin., F. R.S., etc. New York: 
Macmillan & Co., 1893. Pp. xii+3 to 
581. Price, $4. 

Tis volume is a collection of papers 
that the author published between 1849 and 
1879 in various medical journals of Great 
Britain. 

The first essay, on the identity or non-iden- 
tity of typhoid and typhus fevers, is dated 
1849-50, and is founded on a statistical 
analysis of a series of cases observed dur- 
ing two years at the London Fever Hos- 
pital. 

The second essay is devoted to proving 
that the causes of typhus, of typhoid, and of 
relapsing fever are separate and distinct, a 
fact by no means currently accepted in 1849. 
This topic is further elucidated in the third 
essay. 

The fourth essay, on the acute specific 
diseases, formed the Gulstonian Lectures of 
1853. 

The second section of the volume con- 
sists of three clinical lectures, two on diph- 
theria and one on croup and diseases that 
resemble it. 

All these essays demonstrate the careful 
| and critical observation displayed by the au- 
thor in his clinical work, and the volume 
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forms a useful contribution to the history 
of medical progress in the nineteenth cen- 
tury. 


A Text-soox or Puysiotocy. By M. Fos- 
rer, M.A., M.D., LL. D., F. R.S., ete. 
Sixth edition. Part I, comprising Book 
I. Blood; The Tissues of Movement ; 
The Vascular Mechanism. New York 
and London: Macmillan & Co., 1893. 
Pp. 387. Price, $2.60. 

Tue popularity of this text-book is evi- 
denced by the fact that a few months after 
the final part of the fifth edition was pub- 
lished the author presents the first part of 
the sixth edition. We find but few changes 
in the present volume except in the chapter 
on the vascular mechanism, in which descrip- 
tions have been introduced of the membrane 
manometer of Hiirthle, of Stolnikow’s meth- 
od for determining the quantity of blood 
ejected by the ventricle, and of the cardi- 
ometer of Roy and Adami. In a number of 
sections the text has been rearranged, but 
with no additions that are of signal impor- 
tance. 


Essays By Tuomas H. Houxtey. Vol. I. 


Meruop anv Resvutts. Pp. 430. 1893. 
Vol. II. Danwintana. Pp. 475. 1893. 
Vol. III. Science anp Epvcation. Pp. 


451. 1894. New York: D. Appleton & 

Co. Price, $1.25 each. 

TuHeEsE are the first volumes of a series in- 
tended to include the collected essays of Mr. 
Huxley. The first contains a brief but char- 
acteristic autobiography, and nine essays that 
were published between 1866 and 1890. The 
author states that while they are neither free 
from repetitions nor, perhaps, deficiencies, 
yet as far as their substance goes he finds 
nothing to alter in them. This, we opine, is 
rather an evidence of the soundness of his 
opinions than of failure to make progress in 
wisdom during the last quarter of a century. 

The essays include that on the advisable- 
ness of improving natural knowledge, that 
on the progress of science, on the physical 
basis of life, on Descartes’s discourse touch- 
ing the method of using one’s reason rightly 
and of seeking scientific truth, on the hy- 
pothesis that animals are automata, on ad- 
ministrative nihilism, on the natural inequal- 
ity of men, on natural and political rights, 
and on government. 

The second volume contains essays on 
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the ancient doctrine of evolution, rehabili-” 
tated and placed upon a sound scientific 
foundation, since and in consequence of thé 
publication of the Origin of Species. These 
essays meet the criticisms imposed upon Mr. 
Darwin’s great work, and sum it up and in- 
dicate its enduring influence on the course 
of scientific thought. The volume includes 
three essays—on Charles Darwin, on the Dar- 
win memorial, and an obituary of Darwin— 
that record the impressions left by that 
scientist on his friend for thirty years, the 
author of this volume. 

The third volume contains seventeen es- 
says that were published between 1854 and 
1887, all of which refer to the value of sci- 
ence in education. 

Some of these essays have appeared in 
pages of the Monthly, but the many admirers 
of Prof. Huxley will be glad to welcome this 
permanent collection of his writings that have 
done so much to advance the scientific spirit 
of our age. 


Jesus AND Mopern Lirz. By M. J. Savace. 

With an Introduction by Prof. Crawrorp 

H. Toy. Boston: George H. Ellis. Pp. 

229. 

In this work the author has sought to 
find out, so far as is to-day possible, the ac- 
tual beliefs and teachings of Jesus. Then, 
having, as he has supposed, had this teach- 
ing, he has considered it as relating to the 
preceding thought of the world, and special- 
ly of his own people. After that he has 
tried to find out how much of this teaching 
is vital to-day, and how it bears on the 
problems, religious and other, with which 
we must deal. “Only in some such way as 
this,” he assumes, “can we really find out 
to what extent and in what sense Jesus is a 
present leader and inspiration.” 


Tae New BrsLe anp its New Uses. By 

JosepH Henry Crooxe. Boston: George 

H. Ellis. Pp. 286. 

In this book the Bible is considered in 
the light of the modern or “ higher” criti- 
cism, by which, the author holds, the theo- 
ries of our fathers respecting its origin, 
growth, and character have been swept 
aside. As a result, “we see with greater 
clearness the impulse and purpose which pro- 
duced these writings. We understand the 
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human conditions which gave them birth, 
the limitations as well as the nobility of the 
authors who penned them. We appreciate 
the greatness of their varying messages, but 
we also trace the burning lines of error and 
passion which mar these pages. There is 
truth enough to make them grandly human; 
there is superstition enough to prove them 
no more than human.” 


A Hisrory anp Description or THE MopERN 
Does (SportinG Division) or Great Brit- 
AIN AND IRELAND. By Rawonon B. Ler. 
London: Horace Cox. Pp. 584, with 
Twenty-six Plates. 

Tue author has attempted in this book to 
summarize the progress and describe the va- 
rieties of the sporting dogs as they are at 
present known and appreciated in the British 
Isles. Without losing any of the early his- 
tory, his wish has been to introduce matter 
bringing the subject up to date; both so far 
as the work of dogs in the field is concerned, 
and in viewing them as companions, and 
when winning, or attempting to win, prizes 
in the show ring. After this method full 
accounts are given of twenty-nine varieties 
or “sports” of dogs, with historical informa- 
tion, anecdotes, gossip of the market and the 
kennels, discussion of values, the points by 
which the kinds are distinguished, and quali- 
ties ; constituting the book of great value to 
all who are interested in breeding, using, or 
admiring dogs. Of the illustrations, only two 
—those of the greyhound and of the Kerry 
beagles—are actually portraits. The others, 
though originally drawn from living exam- 
ples, are rather typical specimens of the 
various breeds they represent. 


Ossect Lessons anp How to Give THem. 
By Gerorce Ricks. First Series. For 
Primary Schools. Pp. 202. Second 
Series. For Intermediate and Grammar 
Schools. Pp. 214. Boston: D. C. Heath 
& Co. Price, 90 cents each. 

THE primary purpose of lessons in com- 
mon objects and yatural phenomena, the 
author believes, is to cultivate the senses, to 
train the habits of attention, intelligent ob- 
servation, and accurate comparison, and so 
lead up to the higher processes of the mind 
—reason and judgment. The natural course 
of the teacher would seem to be to gather 
up into something like order and to perfect 
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what has so far been imperfectly accom- 
plished by the child, and to evolve from this 
as a basis a systematic course of training; 
and the teacher who would best succeed 
should take childhood’s method of imbibing 
knowledge and adapt it to her own use. 
The child, as Spencer says, should not be 
told or shown, but taught how to observe. 
The lessons in the first series are intended 
to be short, simple, pleasing, and attractive, 
and relate to objects of sense, common arti- 
cles, and the simpler qualities. Those of 
the second series relate to the common prop- 
erties of solids, liquids, and gases, in that 
order, and to those matters which demand 
closer observation and exercise of the rea- 
soning faculties. They are suggestive rather 
than exhaustive. 


Suicipe anp Insanity: A PHYSIOLOGICAL AND 
SocroLocicaL Srupy. By §. A. K. Srra- 
HAN, M.D., Barrister-at-Law, etc. Lon- 
don: Swan, Sonnenschein & Co., 1893. 
Price, $1.75. 


Tue author states that he has endeavored 
to trace modern suicide to its source, to show 
how large a percentage of what is really 
avoidable is deliberately propagated, and how 
closely it is related to those other abnormal 
conditions met with in all civilized commu- 
nities. The cause of suicide is cultivation, 
and it is propagated by the intermarriage of 
the insane, the epileptic, and the criminal. 

Suicides are divided into two major 
classes—rational or quasi suicide and irra- 
tional or true suicide. The former class is 
further subdivided into, first, those who de- 
stroy their life for gain, consisting of reli- 
gious devotees, of those who die to follow 
friends, of those who die to gain notoriety, 
and of those who die that others may gain. 
Second, those who commit the suicidal act 
that they may escape some real and impend- 
ing evil that is considered more terrible than 
death. 

Irrational suicides are divided into three 
groups: First, that in which there is mental 
aberration; second, that in which the act 
depends upon an irresistible impulse and in 
which there is no mental aberration; third, 
that in which a certain predisposition makes 
it possible for a slight shock, trial, or irrita- 
tion to awaken the unnatural impulse. 

As statistics show that suicide is on the 
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increase among all civilized peoples, whether 
their racial predisposition be great or small, 
and as racial proclivity remains fixed, the 
author concludes that all, or nearly all, the 
increase must be the outcome of the acquired 
or pathological character. 

The influences of race, of climate and sea- 
son, of religion, and of sex and age are con- 
sidered as factors in causing suicide. 

In regard to the stand taken by the law 
in reference to suicide, the author says that 
he does not believe that pronouncing suicide a 
crime has ever stayed the hand of a single 
individual bent on self-destruction, and the 
law has never been able to punish the crimi- 
nal in a single instance, nor can it hope to. 
There are only two logical courses open to 
those who would reform this legislative ab- 
surdity. One is to sweep away all legislation 
upon the subject so far as it relates to the 
individual himself, no longer consider suicide 
a crime, and ignore attempts thereat. The 
other is to enact that all attempts at suicide, 
whether successful or not, be in themselves 
conclusive evidence of dangerous insanity. 
The author, agreeing with the Sophists, Sto- 
ics, Epicureans, and Platonists, believes that 
the first of these two is the more just and 
sensible course. 

The author considers the theological, nat- 
uralistic, sociological, and moral objections to 
suicide, and concludes with old Dr. Donne 
that “self-homicide is not so naturally sin 
that it may never be otherwise.” 

The author has presented a very interest- 
ing and unbiased study of a topic that is en- 
gaging more and more attention, for it is not 
one of the least of the charges against mod- 
ern society that its organization is such that 
men and women are unwilling to continue as 
associates thereof. 


Tue TECHNIQUE oF Post-mortem ExamINa- 
tion. By Lupvie Hextoren, M.D., Pa- 
thologist to the Cook County Hospital, 
Chicago. Chicago: The W. T. Keener 
Company, 1894. Price, $1.75. 


Tue author is to be congratulated on this 
little work that is a concise exposition of the 
various matters connected with the perform- 
ance of post-mortem examinations. He has 
not endeavored to enter into a systematic 
and minute consideration of the pathological 
changes in the organs, but rather he has 








made it his aim to give such general and 
comprehensive information as is needed by 
the examiner. 

As no State in the Union has prescribed 
regulations to guide and direct the practi- 
tioner in the method of making necropsies 
in medicolegal cases, it is believed that the 
systematic procedure detailed in this book 
will make it useful to all practitioners of 
medicine likely to be called upon to perform 
such duty. 

The work is admirably printed and illus. 
trated, and is one of the best books on this 
topic with which we are acquainted. 


Myrus or Greece aND Rome. By H. A. 
Gurrser. New York: American Book 
Company. Pp. 428. Price, $1.50. 
Srupents of literature and art will find a 

most attractive handbook in this volume. 

While it does not take the place of a dic- 
tionary of reference, where every dryad may 
be traced to her favored tree by the classical 
scholar, it includes all the more important 
myths celebrated in song, sculpture, or paint- 
ing. 

The illustrations alone comprise seventy- 
one reproductions of famous works of art. 
The text is bright and interesting, and in 
conclusion an analysis of myths is given, the 
philological interpretation receiving the pref- 
erence. The work is also generously fur- 
nished with aids to the reader, containing a 
classical map and genealogical chart as well 
as glossary and index. 


Wittiam Kircnen Parker, F. R. 8S. A. Bro- 
@RapuicaL Sxetcu. By his Son, T. Jer- 
Fery Parker. London and New York: 
Macmillan & Co. Pp. 145. Price, $1.50. 


ALTHOUGH naturalists generally are im- 
pelled to their life work by an ardent love of 
Nature, it is rare to find among them in early 
youth such glowing enthusiasm as that ex- 
hibited by William Kitchen Parker. 

The son of an English farmer, only a 
scanty education had been afforded him when 
he began, as a lad, his loving study of bird 
and flower in his father’s field. Apprenticed 
at the age of fifteen to a druggist, he read 
physiology while compounding sheep oint- 
ment, and rose at four o’clock in the morn. 
ing to have three hours’ botanizing in the 
woods. In two summers he had collected 
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and preserved five hundred species of plants, 
and laid the foundation for a thorough ac- 
quaintance with botany. He was next placed 
with a country surgeon, and here undertook 
by himself the study of comparative anatomy, 
dissecting animals and birds, and executing 
drawings of marvelous exactness and beauty. 
It may well be credited that at fifty years of 
age he had produced more original work than 
any other English anatomist. His zest for 
knowledge and keen enjoyment of Nature 
never waned. At sixty-five he writes: “ The 
sight of the wild flowers, the settling of a 
speckled, metallic feathered starling close to 
me, and the song of the lark made weariness 
a trifle; . . . the joy of research has been the 
wine of my life.” A characteristic portrait 
is the frontispiece to the memoir, and a list 
of published works is given at the close, these 
being mainly upon the foraminifera, the verte- 
brate skeleton, and skull. 


Hanppoox or Pusrtic Hearts anp Demoe- 
rapuy. By E. F. Wit.ovenesy, M.D. 
London and New York: Macmillan & 
Co. Pp. 495. Price, $1.50. 


Tas volume constitutes the third edition, 
enlarged and revised, of a former work, the 
Principles of Hygiene, by the same author. 

The subject is treated in four main divi- 
sions—health of the man, health of the house, 
health of the city, and health of the people. 
In addition to these there are chapters on 
demography, meteorology, and sanitary law. 

Much space is given to the section on 
dietetics, where somewhat of the changes in- 
volved in nutrition are explained according 
to the experiments of Pettenkofer and Voigt. 
The prevalent error is noted of confounding 
oxidation with metabolic processes in the 
body. The value of a food depends upon 
the ease with which it digests, splits up, and 
combines in the organism, not upon the con- 
stituents per se. 

Common snares are also pointed out in 
the food that does not nourish, the filter 
that is worse than useless, the barometer 
which measures nothing, the disinfection - 
that does not disinfect, and the statistics 
that prove a trap for the unwary. But the 
effort of the book is mostly constructive, 
and there is much in it that is valuable for 
the student of statistics and the householder. 
The unfortunate schoolgirl may, if it falls 
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into her hands, drop it with righteous scorn. 
The chapter on school hygiene is disfigured 
by a thrust at feminine ability and the 
threadbare plea that woman’s health suffers 
in the educative process. The author, illogi- 
cal enough, gives the best possible reply to 
this in his dissertation on exercise, where he 
informs us that most of the ailments of 
women would be prevented if girls strength- 
ened their muscles as their brothers do! 


The Child, Physically and Mentally, is 
considered by Bertha Meyer in a small pam- 
phlet translated from the German by Friede- 
rike Salomon and published by the M. L. 
Holbrook Co. A similar work was written 
by the author thirteen years ago, and this 
is intended as a supplement, embodying the 
more recent teaching of hygienic science. 
It is curious to note that it contains only two 
pages of suggestion for the mother who de- 
sires to rear her child in the natural way. 
This is certainly not all that should be said 
on the subject m a country where infant 
mortality is exceptionally high. An appen- 
dix is needed to justify the aim and title of 
the brochure. 

The Arithmetic of Magnetism and Elec- 
tricity, by John T. Morrow and Thorburn 
Reid, a little handbook of 145 pages, con- 
sists of the statement and explanation of 
those facts and laws of electricity and mag- 
netism which are especially connected with 
their practical and commercial aspects. It 
contains among other matters chapters on 
General Laws of Electric Circuits ; Batteries, 
Primary and Secondary ; Direct-current Dy- 
namos and Motors ; Alternating current Dyna- 
mos, Motors, and Transformers; Lighting 
and Power, and The Application of Electri- 
cal Laws to Electrical Railways; with some 
useful tables. (It is published by the Bubier 
Publishing Company, of Lynn., Mass., at $1.) 

A System of Analysis of Milk and Milk 
Products, containing results of the latest re- 
searches, is given us by effmann and Beam. 
Most of the earlier processes have been 
superseded or at least greatly modified in 
the past few years by the large amount of 
original work done, more especially under 
the supervision of the Society of Public 
Analysts. The book is intended not only 


| for professional chemists, but also for prac- 
tical dairymen, and to such it ought to prove 
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a great aid. It contains an appendix con- 
sisting of useful tables for calculating total 
solids, etc. (It is published by P. Blakiston, 
Son & Co., Philadelphia. Pp. 89. Price, 
$1.) 

A collection of Bulls and Blunders, com- 
piled by Marshall Brown (Griggs, $1), has 
recently been issued. It is a large and 
amusing collection, and besides being amus- 
ing it is instructive, for where the blunder 
consists in a faulty arrangement of words, the 
way to correct it is pointed out. 

Under the title, Zhe Monism of Man, 
David Allyn Gorton, M. D., has put forth a 
mingled mass of scientific facts and super- 
natural speculations (Putnam, $2). The 
book is a hard one to describe. It is not a 
descriptive treatise on the-subject indicated 
by its title, for it does not even tell any- 
where what the “monism of man” is. It can 
not be called a disputation, for it does not 
attempt to prove anything in particular. It 
is rather a pleasant, extended essay, in which 
@ man versed in a scientific profession and 
well read in classic literature and religious 
lore has set down some things that he knows 
and others that he believes, together with 
many quotations from favorite authors, and 
his own reflections upon the material thus 
brought together. 

From the University of far-away Tasma- 
nia comes, by way of an English printing 
office, an essay on Utility of Quaternions in 
Physics, written by A. McAulay, in competi- 
tion for a prize offered by the University of 
Cambridge (Macmillan, $1.60). In a long 
and free-spoken preface the author states 
that the physical applications of quaternions 
are sadly neglected at Cambridge, in spite of 
Prof. Tait’s powerful advocacy. He ranks 
himself as a disciple of Prof. Tait in promot- 
ing the study of this branch of mathemat- 
ics, but feels compelled to differ from his mas- 
ter on certain points, some of which he sets 
forth in his preface. The divisions of phys- 
ics to which he applies quaternions in this 
essay are elastic solids, electricity and mag- 
netism, hydrodynamics, and the vortex atom 
theory. At the risk of being deemed a mis- 
directed enthusiast he hopes for a “time 
when quaternions will appear in every phys- 
ical text-book that assumes the knowledge of 
(say) elementary plane trigonometry.” 

In the Elements of Life Insurance, the 
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author, Miles M. Dawson, has sought to give 
the reader a comprehensive and accurate 
conception of life insurance, without bur- 
dening his mind with needless technical 
terms; to write what will be most useful to 
beginners and so as to be intelligible to the 
general public mind. Besides the analysis 
of rates and reserves, the scope of the book 
covers the subject of contracts; their con- 
struction, application, nature, and legal 
effect. Insurance is defined as the equali- 
zation of fortune. By its provisions, a large 
number of men arrange to lose small sums 
in order that none of them may lose a great 
sum in a specified way. Thus it is the alli- 
ance of prudent men against misfortune, 
The book is published by the Independent 
Printing and Publishing Company, Chicago, 
at the price of two dollars. 

The Outlines of Embryology of the Hye 
—the Cartwright Prize Essay for 18983—by 
Dr. Ward A. Holden, is the product of a 
study carried on at the New York Ophthal- 
mic and Auric Institute, and is based upon 
the examination of a great number of speci- 
mens of eyes of chicks and pigs. Endeavor- 
ing to give a clear and comprehensive de- 
scription of the development of the organ, 
the author has deemed it best to present first 
a brief and purely schematic sketch of the 
processes which take place, explaining them 
with diagrams, and next to give an accurate 
histc'ogical description of the various parts 
of the eye in their successive phases of de- 
velopment, illustrating these descriptions 
with careful drawings from actual prepara- 
tions. (Published by G. P. Putnam’s Sons. 
Price, 75 cents.) 

Under the title Manual of Linguistics a 
great amount of material on the phonology 
of English and other languages has been 
brought together by John Clark, a master in 
the High School of Dundee (Putnam, $2). 
After an introductory chapter on the culture 
and original home of the Aryans, the sound 
relations in the Indo-European languages are 
considered at some length. From this sub- 
ject the author passes to various modifica- 
tions of vowels and consonants, such as as- 
similation, shortening, lengthening, prothe- 
sis, epenthesis, contraction, labialism, dental- 
ism, rhotacism, reduplication, etc. The near- 
ly related topics ablaut and accent are next 
considered. The operation of Grimm’s law 


























is then set forth, and the volume ends with 
two chapters on sound relations in Ahglo- 
Saxon and in middle and modern English. 
The several laws and processes set forth in 
the volume are abundantly exemplified by 
illustrative words. 
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Speneer-smashing at Washingten.—<At 
a meeting of the Washington Society for 
Philosophical Inquiry held January 23, 1894, 
the Rev. Dr. Momerie, of London, read a 
paper on Agnosticism, consisting chiefly of 
a criticism of Mr. Herbert Spencer and a de- 
fense of the current dualistic conception of 
the soul as the thinking personality or ego 
considered as distinct from and independent 
of the body. The paper was discussed by 
Dr. W. T. Harris and Mr. Lester F. Ward. 
Mr. Ward’s remarks were as follows : “ While 
Dr. Momerie was reading his able paper I 
could not help thinking to what a remark- 
able degree the views of Herbert Spencer 
have become the object of philosophical dis- 
cussion and public attack. To judge from 
the opposition to him in all directions one 
would suppose that his entire system of phi- 
losophy was unsound and worthless. No 
book, no philosophic essay, no form of dis- 
cussion of any question is complete that 
does not score him at some point. This so- 
ciety since its organization a year ago has 
been engaged in an almost uninterrupted 
onslaught upon his doctrines. Dr. E. L. 
Youmans, who, when living, was the great 
American disciple of Spencer, used to char- 
acterize those who even at that date had be- 
gun to inveigh against him by the name of 
‘Spencer-smashers,’ and since his death the 
business of Spencer-smashing has continued 
to increase; but, strange as it may seem, 
notwithstanding all this opposition the great 
philosopher will not down. I am not my- 
self innocent of the charge of Spencer- 
smashing, and I thought these remarks 
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would come with a better grace from the 
fact that I have just published what will 
probably be considered a somewhat severe 
criticism of Herbert Spencer’s Political Eth- 
ics. But I am not unmindful of the aston- 
ishing power that he has become in the 
thought of the world, which renders any 
utterance of his wherein he is wrong so 
potent for evil. I recently asked a student 
of Oxford, here for a few days on his winter 
vacation, how Spencer was regarded at Ox- 
ford, and he told me that although his name 
was rarely spoken and then only in a whis- 
per, as if, on Pope’s theory of vice in gen- 
eral, its very utterance might lead to closer 
acquaintance, nevertheless Spencer was the 
unseen but overshadowing presence that 
surrounded the university and which it was 
considered necessary perpetually to guard 
against and drive back. I am not finding 
fault with the widespread opposition to 
Spencer. Nothing could be worse than to 
set up a high priest of opinion and bow 
down to authority. But I have often been 
amused to see how simple a matter it is 
supposed to be to refute his doctrines and 
overthrow his system. And I am disposed 
to attribute the solidity of his system, and 
the wonderful resistance which it offers to 
this perpetual bombardment, to the high 
degree in which it rests upon the firm foun- 
dations of truth. I am myself disposed to 
follow him with little deviation all the way 
until he reaches deductive sociology and 
ethics, and I leave him here only because I 
believe that, owing to unfortunate early po- 
litical preconceptions, he has himself left 
the clear path which his entire system logic- 
ally requires him to follow. But I did not 
rise either to approve or disapprove Spen- 
cer’s philosophy, but simply to draw atten- 
tion to the kind of man the world has to 
deal with when it ventures to antagonize his 
achievements. He fills no chair in any great 
university, he bears no title from the Eng- 
lish crown, he holds no high post of public 
honor, he boasts no classical scholarship, he 
speaks no language but his mother tongue, 
and yet, by a complete mastery of that 
tongue, and by the sheer power of vigorous 
and organized thought applied to an ‘en- 
cyclopedic ’ acquaintance with all that is 


worth knowing in the world, he has forced 


his way into every department of human 
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thought and action. He has invaded sci- 
ence, art, philosophy, literature, morals, and 
religion in a way and with an authority 
that have commanded respect and attention, 
until to-day the eyes of the whole thinking 
world are centered upon him. I did not 
know but that Americans were alone in ren- 
dering him this unintended homage, but I 
have learned to-day that it is also the habit 
of his own countrymen.” 


The Land of Kashmir.—Giving an ac- 
count of his Karakorum expedition, Mr. W. M. 
Conway said that the actual Kashmir was 
widely different from the land full of all ma- 
terial delights and scenes of idyllic beauty 
which poets had described. It might, in 
truth, be described as a “ crumpled Sahara,” 
with rocks and precipitous slopes, stony, 
naked, devoid of moisture or of shade, a 
grilling, hopeless, impassable wilderness. The 
only relief to its absolute desert were the 
patches of artificial irrigation. In this in- 
hospitable region there were great masses of 
mountains covered with snow, from which 
sometimes streams issued which created oases 
here and there of singular fertility. In them 
alone was any population to be found. The 
starting point of the expedition was Gilgit— 
now an important military outpost, but a few 
years ago unknown to British travelers. 
Gilgit is about five thousand feet above sea 
level and affords an exaggerated example of 
the climate of these regions. It was almost 
rainless during the months of May and June 
and the earlier part of July. He had just 
received a letter from a British officer sta- 
tioned at Gilgit who gave him a vivid account 
of a terrible flood which occurred on July 7th 
and in the course of five days wrought a posi- 
tive geological revolution. All the bridges 
and piers were destroyed, and the engineers 
had to extemporize a bridge with a span of 
three hundred and forty-six feet. From this 
cheerless region he emerged into a land of 
glaciers and traversed the great Hispar, Bal- 
toro, and Biafro glaciers. These great snow- 
fields resembled—though planned on a much 
vaster scale—those of the Alps. Besides the 
snowfields there were great areas of moraine— 
inhospitable deserts covered with large masses 
of broken stone. There sprang up from them 
mountain peaks ranging from twenty thou- 
sand to twenty-eight thousand feet. In the 
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Karakorums there were about half a dozen 


peaks over twenty-four thousand feet. He 
had himself climbed one of twenty-three 
thousand feet. These mountains were very 
different from the Alps, and were mostly in 
the form of gigantic towers of incredible 
sharpness—a form in marked opposition to 
the rounded masses which were the preva- 
lent form of the European mountains. 


Distribution of Birds.—The question of 
the distribution of birds was cited by Canon 
Tristram, President of the Biological Section 
of the British Association, as a sphere in 
which the field naturalist can work to great 
advantage in studying the operation of isola- 
tion in the differentiation of species. Taking 
as typical examples the Sandwich Islands, 
thousands of miles from the nearest continent, 
and the Canaries, within sight of the African 
coast: in the one we may study the expiring 
relics of an avifauna completely differenti- 
ated by isolation; in the other we have op- 
portunity of tracing the incipient stages of 
the same process. In the Sandwich Islands 
there is hardly a passerine bird in the in- 
digenous fauna that can be referred to any 
genus known elsewhere ; and it is now recog- 
nized that almost every island of the group 
possesses one or more representatives of each 
of these peculiar genera. That each of the 
islands of this group, however small, should 
possess a flora specifically distinct suggests 
thoughts of the vast periods occupied in 
their differentiation. In the Canary Islands 
the process of differentiation is only partially 
accomplished. Yet there is hardly a resi- 
dent species which is riot more or less modi- 
fied, and this modification is still further 
advanced in the westernmost species than 
in those nearest to Africa. We have here 
the elfect of changed conditions of life in 
four hundred years. What might they not 
have been in four hundred centuries? The 
avifauna of the Comoro Islands, to take 
another insular group, seems to stand mid- 
way in the differentiating process between 
those of the Canaries and the Sandwich Is- 
lands. The little Christmas Island, an iso- 
lated rock two hundred miles south of Java, 
only twelve miles in length, has been shown 
by Mr. Lister to produce distinct and pecul- 
iar forms of every class of life, vegetable 
and animal. Though the species are few in 
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number, yet every mammal and land bird is 
endemic. In the year 1857-’58 the speaker 
spent many months in the Algerian Sahara, 
and noticed the remarkable variations in dif- 
ferent groups, according to elevation from 
the sea and the difference of soil and vegeta- 
tion. The Origin of Species had not then 
appeared; but on his return his attention 
was called to the communication of Darwin 
and Wallace to the Linnzan Society on the 
tendencies of species to form varieties, and 
on the perpetuation of varieties and species 
by means of natural selection. He then 
wrote, citing these variations as supplying 
illustrations of Darwin’s and Waillace’s the- 
ory, but suggesting that, instead of the 
blending of forms being caused by the two 
races commingling, rather while the general- 
ized forms remain in the center of distribu- 
tion, we find the more decidedly distinct spe- 
cies at the extremes of the range, caused not 
by interbreeding, but by differentiation. 


Common Sense on the Labor Question. 
—The clear light of pure common sense is 
thrown upon some of the features of the 
labor agitation in the comments of the Lon- 
don Times upon a conference recently held 
at Westminster Abbey to consider the trou- 
bles in the collieries. The friends of the 
agitators, it hints, might profitably occupy 
themselves with trying to get some clear idea 
of the problems they are so eager to attack. 
“It would be useful if they would employ 
their leisure in framing a definition of a liv- 
ing wage a little more precise and intelligible 
than any they have yet vouchsafed. When 
they have settled what is a living wage for a 
miner, perhaps they will try to determine 
what isa fair day’s work, or otherwise will 
kindly explain where the living wage is to 
come from in the event of the day’s work 
not being worth it, They would also add 
greatly to their usefulness and avoid some 
rather ridiculous declamation if they would 
master the elementary truths that what are 
called economic laws are not perverted eth- 
ical maxims invented by unchristian econo- 
mists, but simply generalizations of every- 
day phenomena. People had been buying 
in the cheapest market for thousands of 
years before English economists drew out in 
formal propositions the consequences of that 
universal tendency.” Before men stand up 
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to denounce these laws or “ doctrines,” as 
they are oddly called, “they ought to under- 
stand what they mean, and might even be 
expected to show that they are never guilty 
of the unchristian practice of buying in the 
cheapest market, and so in their degree keep- 
ing down wages. Political economy, if these 
vehement controversialists could only see it, 
is nothing but common sense and common 
observation thrown into a methodical and 
systematized arrangement. If a man has 
the materials, he need not trouble himself 
very much about the system, Let the people 
who demand a living wage in the name of 
Christianity just begin with an exact inquisi- 
tion into their own conduct and its conse- 
quences, Are they in the habit of paying 
two guineas for a hat when they can get one 
as good for thirty shillings? Do they ever 
knowingly give forty shillings for a ton of 
coals when they can get coals as good for 
thirty-five? Of course they do not. Nobody 
does, but the execrated law of supply and 
demand is nothing in the world except the 
working out in the gross of the general habit 
of getting the best value for one’s money. 
Every one who imagines that he sees a way 
to get rid of this unchristian law ought to 
try his panacea on a small scale with his 
own income. When he is perfectly certain 
that he uses nothing without being sure that 
everybody employed in making it has had a 
living wage, he will be in a better position 
for lecturing coal-owners. He will also have 
begun to see that industrial problems can 
not be settled by invocation of undefined 
Christian principles.” 


The Highest Meteorological Station in 
the World.—The highest meteorological sta- 
tion in the world, before a still higher one 
was established on El Misti, 19,200 feet, was 
the Charchani station of the Arequipa Ob- 
servatory, Peru, a branch of the Harvard 
College Observatory situated on Charchani 
Mountain, just below the permanent snow 
line. As described by Prof. A. Lawrence 
Rotch, it stands at an elevation of 16,650 
feet above the sea, near the brink of a pla- 
teau, 3,400 feet below the summit of the 
mountain. From this brink a precipice 
drops several hundred feet. Near the louvred 
shelter in which the instruments are kept 4 
stone hut has been erected, where the person 
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who ascends the mountain to care for the in- 
struments can spend the night, if necessary. 
The ascent of 8,600 feet from the observa- 
tory can be made by mule in about eight 
hours. Though it is intended to have one 
of the assistants visit the station each four 
weeks, regular ascents have not been prac- 
ticable; consequently, during the year the 
station has been occupied, only portions of 
ten months’ records have been obtained, and 
unforeseen stoppages of the self-recording 
instruments have further reduced the num- 
ber of complete records to eight. The dis- 
tance in an air line from the station to the 
observatory is about eleven miles, and such 
is the transparency of the air that on a large 
white disk, which has been placed on the 
edge of the plateau, a black spot, one inch in 
diameter, can be seen with the thirteen-inch 
telescope at the observatory. It has not yet 
been possible to place instruments on the top 
of the mountain, though that would be de- 
sirable. Two attempts have been made, 
unsuccessfully, to ascend to that point. The 
comparatively high temperature and small 
snowfall on the high mountains of Peru offer 
opportunities for the establishment of loftier 
meteorological stations than are afforded by 
any other country, and the establishment of 
such a summit station by the Harvard Ob- 
servatory is the crowning of its remarkable 
series of stations, extending from Mollendo, 
on the Pacific coast, along the railroad which 
crosses the desert of La Joye (4,140 feet), 
reaching the divide at Vincocaye (14,360 
feet), and descending the watershed to Puno, 
on Lake Titicaca (12,540 feet). Another 
series, differing little in horizontal distance 
but relatively greatly separated vertically, 
for which the observatory at Arequipa and 
the station on El Misti already furnish steps, 
would make it possible to obtain data of the 
greatest value for the study of meteorology. 


Anthrepelogy at the University of Michi- 
gan.—The first work in anthropology at the 
University of Michigan was begun in the 
second semester of the college year 1891-92, 
with a course in museum laboratory work in 
American archeology, under the direction of 
Prof. F. W. Kelsey. The course was at- 
tended by two students. Provision was 
made for the exhibition of the collections in 
the possession of the institution, and soon 
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had to be added to. It was then found that 
the university had a much more valuable 
collection than was at first supposed. 
Among its most interesting and instructive 
features were a typical lot of about forty 
neolithic implements from Denmark ; stone 
and pottery specimens illustrating the arche- 
ology of Michigan; potsherds and pottery 
vessels from the islands at the mouth of the 
Amazon; ancient Peruvian vessels from An- 
con and Pacasmayo; pottery vessels from 
the East Indies; skulls, including some of 
the perforated crania described by Henry 
Gillman, so mounted that they may be ex- 
amined on all sides and measured without 
handling; stone hammers or mauls from the 
ancient copper pits at Isle Royale, Mich.; 
the De Pue collection of implements from 
the surface of the immediate neighborhood 
of the university; and casts from the Smith- 
sonian collections, with descriptions. Sev- 
eral prehistoric village sites have been dis- 
covered near Ann Arbor, which, it is hoped, 
may soon be thoroughly examined. A sur- 
vey has been made of one of the prehistoric 
“garden beds” at Kalamazoo. As yet the 
work of the museum has been chiefly con- 
fined to archeology, but it is expected that, 
as the department develops, other phases of 
anthropological science will be studied. 


The Conditions of Rain-making.—The 
conditions of successful rain-making, as de- 
fined by Prof. A. Macfarlane, of the Uni- 
versity of Texas, in the light of Mr. John 
Aitken’s experiments on fogs and dust—not 
in a small portion of the atmosphere cut off 
from the rest by means of an air-tight re- 
ceiver, but on a large scale in the unbounded 
atmosphere—are: “If the air operated on is 
at a temperature higher than its temperature 
of saturation, it must be cooled down to that 
temperature. Further, when the moisture 
condenses it gives out latent heat, which 
tends to arrest the process; this latent heat 
must be removed. It is not, as some rain- 
makers have imagined, ‘ Pull a trigger; Na- 
ture will do the rest.’ The only trigger- 
pulling which experiments warrant as possi- 
ble consists in supplying the necessary fine 
dust for nuclei, so that condensation may 
take place without delay when the air is 
cooled to its temperature of saturation; or 
in supplying fine dust from such a substance 








as common salt, which has a chemical affin- 
ity for water and may be able to accelerate 
slightly the falling of a shower. Suppose 
we take a cubic mile of the air upon which 
Dyrenfurth operated on the night of Friday, 
November 25, 1892. The record at the 
weather office in San Antonio, at 8 P.m., gave 
the temperature of the air as 72° Fahr., and 
the dew point as 61° Fahr. To cool down 
a cubic mile of that air to the dew point 
would require the abstraction of as much 
heat as would raise eighty thousand tons of 
water from the freezing point to the boiling 
point. To cool it down another eleven de- 
grees would require as much more heat to 
be abstracted. The amount of water set 
free would be twenty thousand tons, which, 
spread over a square mile, would give about 
1-4 pound per square foot, or y3$y of an 
inch of rainfall. The amount of latent heat 
set free by the condensation of that amount 
of water would raise one hundred thousand 
tons of water from the freezing point to the 
boiling point; and it would be necessary to 
absorb this heat in order that the rain-mak- 
ing might go on. I have supposed the cu- 
bic mile of air to be kept constant; if the 
air operated on is constantly changing, the 
task becomes one of infinitely greater diffi- 
culty.” It is hardly necessary to say that 
Prof. Macfarlane considers the professional 
rain-makers, the proceedings and pretensions 
of eight of whom he reviews in his paper, as 
“no better than the medicine men of the 
Indians.” 


Anomalies in Weight.—The anomalies in 
weight at different points on the surface of 
the earth, which have been recognized for a 
considerable time, have been attributed to 
corresponding anomalies in the figure of the 
earth; to the insufficiency of the formulas 
for reduction to sea-level; to the unequal 
distribution of masses; or to inexact obser- 
vation. A study of the subject by the 
French commander Defforges, which in- 
cluded forty-one observations at twenty-five 
stations of different latitudes and elevations, 
shows that weight is distributed very un- 
equally over the globe; that Clairaut’s law, 
true as a whole, is nearly always marked by 
notable anomalies; that weight, on the shores 
of different seas, presents feeble anomalies, 
constant, and consequently characteristic, on 
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the same shore; that a considerable excess 
of weight prevails in islands; that the rule 
is inverse on the continents, and the defi- 
ciency seems to increase in proportion to the 
altitude and the distance from the sea; that 
anomalies in weight, positive in Spitzbergen, 
Scotland, and Corsica, become negative in 
continental France and Algeria; that conti- 
nental anomalies increase with the altitude 
and the distance from the sea ; that anoma- 
lies in weight can not be attributed to anoma- 
lies in the shape of the earth, and the ex- 
planation of the irregularities must be asked 
of geology; and that these results are con- 
firmed by comparing Anglo-Indian and 
French measurements. 


Relations of Floras and Geological For- 
mations.—It is generally recognized that 
certain floras and certain geological forma- 
tions go together; and the plants are spoken 
of as characteristic of the formation. One 
of the best recognized of these characteristic 
floras is that of the pine barrens of New 
Jersey, which was observed several years ago 
to extend northward into Staten Island and 
Long Island. In these places the flora grow- 
ing upon the cretaceous and that growing 
upon the drift are so distinct that the fact 
could hardly fail to attract the attention 
even of the superficial observer. More re- 
cently many characteristic species of this 
pine-barren flora have been recognized as 
growing in southern Rhode Island, on Block 
Island, near New Bedford, Mass., on‘Martha’s 
Vineyard, and Nantucket, and even as far 
north as Canada. The question arises, How 
did it spread to the places in New England 
where it is now found? It is a southern 
flora, and is characteristically American. Its 
course of migration was from the south, 
either by way of the mainland through New 
York and Connecticut, or else across the salt 
water from Long Island. The subject has 
been studied in the light of the geology and 
topography by Mr. Arthur Hollick, who con- 
cludes that there was during a considerable 
period of time a continuous strip of land, ex- 
cept for the river outlets, “all the way from 
New Jersey to Massachusetts, separated from 
the mainland by a body of water occupying 
the trough scooped out by the glacier, which, 
in its present depressed and widened con- 
dition, we now call Long Island Sound, but 
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which was then a fresh-water lake or broad 
river.” Afterward the land underwent oscil- 
lations in level, in the course of which the 
glacial moraine was eaten away in places by 
the sea, and the present series of islands and 
shoals was formed. 


Morals and the Nervous System.—One 
case of agreement between the practical 
wisdom of the Bible and the results arrived 
at by modern science was recently made the 
basis of a sermon by Rev. G. R. Dodson, of 
Alameda, Cal. Mr. Dodson described the 
passage of a current of nervous energy 
through some portion of the nervous system 
as being a part of every action of thinking 
or willing. When we think about doing 
something, for instance, there is a compara- 
tively faint excitation of the nervous system ; 
a stronger impulse causes the act to be done. 
Thought and feeling are thus actions which 
do not get beyond the limits of our own 
bodies. “How this re-enforces,” says Mr, 
Dodson, “ the teaching of Jesus, that not the 
overt act alone constitutes the crime, but 
that the sin is committed when the desire is 
cherished in the heart! Indeed, the desire 
is the action incomplete, restrained within 
the limits of the body. In I John, iii, 15, it 
is said, ‘He that hateth his brother is a 
murderer.’ This is physiologically true; 
hate is murder on the way. Lust is adultery 
begun.” Another important relation be- 
tween morals and the nervous system is that 
repetition makes any action easier. The 
nerve currents meet with considerable re- 
sistance at first, but, by repeatedly going 
over the same paths, they “hew out” and 
“widen” the ways, 60 to speak, until they 
become lines of small resistance and the ac- 
tions become easy. From the close connec- 
tion between thinking about an action and 
directing the body in the performance of it, 
there comes a surprising result. To be ever 
thinking of doing anything is to be always 
beginning to do it. The continual use of 
the nervous system in thinking of some evil 
deed is really practicing the deed itself—is 
making more pervious to the nerve currents 
the nerve paths which would be used in the 
performance of the action. Thus it is that 
some time, when off guard, the temptation 
(the physiological stimulus) comes, a surplus 
of nervous energy is discharged along these 
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lines of least resistance, and the deed is 
done. In this way many young people, who 
were supposed to be the models of moral 
perfection, have, to their own surprise as 
well as that of their friends, suddenly fallen. 
Tn such cases the evil desire, which had be- 
fore been kept within the limits of the body, 
is simply continued and completed in the 
outward world. With what force come to 
us the words, “Blessed are the pure in 
heart”! and, again, ‘“ Whatsoever things 
are true, honorable, just, pure, lovely, and of 
good report, whatever is praiseworthy and 
virtuous, think on these things.” Physiologi- 
cal psychology gives the strongest emphasis 
to these old moral precepts. Nerve paths 
used constantly in true thinking and noble 
sentiment become the lines of least resist- 
ance, while those for ignoble thought and 
feeling become like unused, neglected roads 
—difficult to travel. It thus becomes con- 
stitutionally easy to live nobly, and organic- 
ally difficult to do wrong. In the second 
place, when evil thoughts are aroused they 
are at once automatically negatived (inhib- 
ited) by good impulses, and without any ac- 
tion of the will there is an instinctive recoil 
from the evil suggestion. 


Bacteriology and Public Health.—In 
connection with the relation between bac- 
teriology and public health, Prof. Frankland 
referred, in the discussion in the British As- 
sociation, to investigations by himself and 
others on the purification of drinking waters 
by subsidence, filtration, and precipitation. 
He pointed out that great misconception pre- 
vailed as to the real value of water analyses, 
the object of which was to show whether a 
water was liable to become a source of dan- 
ger at any time, and not whether it was ac- 
tually dangerous at a particular moment. 
Recent methods had, however, made it pos- 
sible to detect the special bacteria of typhoid 
and cholera when present in a drinking 
water. Contrary to the common belief, bac- 
teria could retain their vitality in ordinary 
water for weeks, while the spores were not 
destroyed for months; but different species 
varied in this respect. Sewage was best 
treated. by intermittent filtration through 
soil. This process removed the bacteria 
more rapidly and completely than it removed 
dissolved organic matter. Later investiga- 





tions had confirmed the early observations 
of Downes and Blount on the susceptibility 
of bacteria to the action of light, and it ap. 
peared that the well-known disinfecting 
power of the sun’s rays was due to the fact 
that they actually destroyed bacteria and 
their spores, the rate of destruction depend- 
ing on the nature of the organism and the 
condition in which it was placed. 


Coal Dust and Explosions.—In a paper 
on Explosions in Coal Mines, Prof. H. B. 
Dixon said that the statement that explo- 
sions do not travel through damp parts of a 
mine has been confirmed, and that it is 
practicable to localize and isolate explosions 
by always keeping certain sections of the 
mine damp. Recent experiments by Mr. 
Hall and by an Austrian committee agree 
with some earlier experiments in showing 
that different coal dusts vary enormously m 
their degree of inflammability, and that mix- 
tures of some dusts with air are violently 
explosive if ignited by means of a large 
flame. The great variation in the properties 
of coal dusts probably accounts for the dif- 
ference between the reports from different 
districts. Whether it is true that coal dust 
and air alone are explosive, or that the pres- 
ence of small quantities of fire damp is es- 
sential, must be shown by further investiga- 
tions on the nature of the dust from differ- 
ent mines, the degree of danger attaching to 
the use of different explosives, and the effi- 
ciency of various methods of laying the dust 
in mines.- 


Education and ‘Short Outs te Utepia.”’ 
—The question whether the general education 
of the masses is on the whole a good thing 
is under discussion in the English papers. 
A writer in one of them attributes to it 
“that wonderful readiness to believe in 
short cuts to Utopia” which is one of the 
marked and unmistakable features of our 
day. The Spectator disputes this, and cites 
the evidence of history as being all the other 
way. “The most desperate attempt ever 
made to realize heaven on earth by a short 
cut was made by the followers of John of 
Leyden, who were for the most part as de- 
void of what is now called education as the 
beasts of the field. There never was such a 
dream of the short cut to Utopia as was 
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dreamed at the beginning of the French 
Revolution; and the agents of that revolu- 
tion were for the most part peasants and 
artisans entirely innocent of book learning, 
who, even in Paris, were accustomed to have 
their wild newspapers read to them; . . . it 
was before her people were educated that 
Prussia conceded the agrarian law on which 
her state has ever since been organized, and 
which her people certainly regarded as their 
short cut to happiness. On the other hand, 
the effect of John Knox’s system of educa- 
tion in Scotland has been to make the coun- 
try north of the Tweed for two hundred 
years singularly averse to social dreams; 
while the Prussians, educated for seventy 
years—two clear generations—have been the 
gravest and most sensible and self-sacrificing 
people of the continent. We question if, 
even in England, the people are half as 
dreamy as they were in 1830, when they 
were profoundly ignorant, or if the French 
working class, socialist as it is, is half as 
confident of Utopia as it was forty-five years 
ago. The American school system, which 
extends everywhere, has produced a race 
whose special characteristic is sense so hard 
that they bear the most provoking evidence 
of the tendency of wealth to accumulate in 
few hands without interfering, and shoot 
down the uneducated foreigners who form 
the strength of their anarchist party with 
a decision which, at all events, is far re- 
moved from dreaminess.” 





NOTES. 


An interesting study is published by J. 
Walter Fewkes of the legend of the destruc- 
tion of the Tusayan pueblo of Aw&tobi cur- 
rent among the Hopi Indians, and of his 
researches on the site of the pueblo for the 
illustration and verification of the story. The 
destruction was effected by the Hopis about 
the beginning of the eighteenth century. The 
investigation was carried on in connection 
with the Hemenney Southwestern Archzxo- 
logical Expedition. 


VerticaL writing, which was described 
and illustrated in the November Popular Sci- 
ence Monthly, has already gained a foothold 
in Canada, and is attracting considerable at- 
tention in the United States. The Educa- 
tional Review (St. John, N. B.) states that 
Mr. A. F, Newlands, supervisor of penman- 
ship in the public schools of Kingston, On- 
tario, introduced it into the schools of that 
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town a year ago. It is also taught and fa- 
vored in many schools of Montreal and To- 
ronto. It has been given the preference in 
the public-school system of Nova Scotia, 
having entirely displaced sloping writing in 
Halifax. It is also taught in the Halifax 
Ladies’ College. Among the librarians of 
the United States it is no new thing, havin 
been adopted several years ago by many o of 
them for writing catalogue cards on account 
of its superior legibility. 


DaRWIN appears, from a communication 
in Nature by Mr. Kumusagu Minakata, to 
have been anticipated more than a thousand 
years in announcing the theory of the adap- 
tation of the color of animals to that of their 
surroundings, by Twang-Ching-Shih, a Chi- 
nese philosopher of the ninth century, who, 
having described the habits of the trap-door 
spider (or “tumbling defender”) and ob- 
served that the lid of its nest is colored like 
the ground, adds: “In general, birds and 
animals necessarily onal forms and shad- 
ows by their assimilation with various ob- 
aay Consequently, a snake’s color is simi- 
ar to that of the ground, the hare in the 
imperator grass is unavoidably overlooked, 
and the hawk’s hue agrees with that of the 
trees.” 


An ingenious device has been contrived 
by Dr. A. Cancani, of Italy, for registerin ing 
the precise time when an earthquake sh 
occurs. The seismograph is so arranged as 
to take an instantaneous photograph of the 
face of a chronometer at the instant of the 
shock. An adjustment of levers and bat- 
teries and magnet is thrown into gear by the 
shock, so that an incandescent electric lamp 
is lighted automatically for about a quarter 
of a second, while the image of the clock 
is established upon the photographic plate. 


AN investigation has been made b 
Bernard of the comparative merck be of 
spiders, the results of which he hopes shortly 
to have ready for publication. These results, 
he represents, “go far to establish that classi- 
fication which ranks the arachnids as an in- 
dependent group of the tracheate arth 
as distinguished from that which would de- 
duce them from the specialized crustacean 
Limulus through the specialized arachnid 
Scorpio.” 

Tue disappearance is reported of the 
voles or field mice which infested the farms 
of Scotland a year or two ago to such an ex- 
tent that the evil they wrought and threat- 
ened became a serious economical problem. 
They were first observed a few years before 
1890; multiplied rapidly till the summer of 
1892, when they began to decrease, and 
ceased to be formidable in the’ summer of 
1893. On some farms the normal numbers 
eahele, bet on tees Se Ses eee 
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have been suggested for their vanishing, 
among the chief of which the farmers and 
shepherds name the work of such natural 
enemies as the owl, kestrel, rook, blackhead 
gull, buzzard, stoat, and weasel—animals 
which foolish man is industriously trying to 
exterminate. 


AccorpiING to Meehan’s Monthly, the large 
majority of plants are scentless, and proba- 
bly not one tenth of the hundred thousand 
flowering plants known to botanists are 
odorous. Of the fifty known species of the 
mignonette family, only the one so highly 
prized in our gardens is fragrant, and only 
about a dozen of the one hundred species of 
violet are scented. In many large genera 
the scentless varieties are as one hundred to 
one, and sweet-smelling varieties are com- 
paratively rare among our wild flowers. 


Ir was observed by the late Mr. Wollas- 
ton that most insects inhabiting the Atlantic 
islands are either strongiy winged or incapable 
of flight. The explanation of the phenom- 
enon is found in the fact that insects exposed 
to gales are very liable to be blown out to 
sea. Hence it is almost equally to their ad- 
van either to be gifted with strong 
enough powers of flight to be able to make 
their way back when they have been blown 
away, or never to fly at all, and thus escape 
the risk of being blown away. 





OBITUARY NOTES. 


Pror. Herwrica R. Hertz, of the Univer- 
sity of Bonn, who won fame by his demon- 
stration of the intimate connection of light 
and electricity, died at Bonn, on New-Year’s 
day, of blood poisoning induced by a chronic 
disease of the nose. He was born at Ham- 
burg on the 22d of February, 1857 ; entered 
the Engineering School in 1875; afterward 
devoted himself to physics, studying in Mu- 
nich and Berlin; became an assistant to 
— in 1875 ; settled in Kiel in 1883 

ivat docent in theoretical physics ; was 
on ted in 1885 Professor of Physics in the 
technical Hofschule in Carlsruhe; and in 
1885 succeeded Clausius as Professor of 
Physics at Bonn. The apparatus with which 
he made his famous demonstration was shown 
at the Electrotechnic Exhibition at Ham- 
burg, where it attracted much attention, par- 
ticularly from men of science. His own ac- 
count of his demonstration of the identity of 
light and electricity was published in vol- 
ume xxxviii of The Popular Science Month- 
ly, December, 1890. We hope, at some fu- 
ture time, to _ a biographical sketch 
and portrait of him. 

THE distinguished Belgian zodlogist, Prof. 
Pierre Joseph van Beneden, of the Univer- 

of Louvain, died in that city, January 

in the eighty-fifth year of his age. His 
first scientific position was that of keeper of 
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the Natural History Collections at Louvain. 
In 1835 he was made an assistant professor 
at the University of Ghent, and in the same 
year professor in the Catholic University of 
Louvain. He was author of a large number 
of zodlogical and biological papers, particu- 
larly on parasites, worms, etc.; joint author 
with Du Mortier of the Natural History of 
the Fresh-water Polyzoa, and with Paul Ger- 
vaise of the Zoologie Médicale; and author 
of Recherches sur le Faune littorale de Bel- 
gique, and of the book on Animal Parasites 
and Messmates in the International Scientific 
Series. He had artistic skill, and contributed 
illustrations to his works. 


Pror. ArtouR Mitnes Marsnaty, of 
Owens College, Manchester, was killed, De- 
cember 31, 1893, by a fall on the peak of 
Scafell, Cumberlandshire, England. He was 
born. in 1852; entered St. John’s College, 
Cambridge, in ‘1871, where he was one of the 
earliest students in the school of biology, 
and whence he was graduated on completing 
the course; entered upon the study of medi- 
cine at St. Bartholomew’s Hospital in 1876; 
and was appointed Professor of Zodlogy in 
Owens College in 1879. He was author of a 
series of papers on the Cranial Nerves, on 
the Pennatulidw, and on the Nervous System 
of Antedon, and of works on Vertebrate Em- 
bryology, the Frog, and Practical Zodlogy ; 
was secre and afterward chairman of the 
board of studies of Victoria University ; was 
a Fellow of the Royal Society; and was an 
active worker in the university extension 
movement. He had ascended the mountain 
with a party on the day of his death, and 
was standing at a point higher than the oth- 
ers, when a rock fell, carrying him with it. 


Tue eminent zodélogist and paleontologist, 
Dr. Paul Henri Fischer, who died in Paris, 
November 29, 1893, was born in Paris in 
1835 ; became Demonstrator of Paleontology 
in the Museum of Natural History of Paris 
in 1861; and rose to be assistant naturalist 
there. From 1856 he edited the Journal 
de Conchyliologie in collaboration with M. 
Crosse. He studied very successfully the 
marine animals of the coast of France and 
their geographical and bathymetric distri- 
bution. He and the Marquis de Folin, ex- 
amining the Fosse du Cap Breton in the 
Gulf of Gascony, discovered a large number 
of forms previously unknown, some of which 
resembled fossil forms. With M. Delesse he 
made researches on the submarine sediments 
of the French shores. He took part in the 
expeditions of the Travailleur and the Tal- 
isman. His works, books, pamphlets, and 
memoirs include three hundred titles. 


Tue death, at Kiel, in November, 1893, is 
reported of Baron von Bulow, founder of the 
Bothkamp Cbservatory, the first observato- 
ry in Germany devoted to astro-physical re- 
searches, 
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the University of Bonn. Authorized English Translation by D. E. Jones, B.Sc. 
With a Preface by Lord KEtvin, President of the Royal Society. 8vo, cloth, $2.50. 


A Text-Book on Electro-Magnetism and the Construction 
of Dynamos. By Prof. DuGaLp C. JAcKsoN, of the University of Wisconsin. 
In two volumes. Mow Ready. Vol. I, 12mo, $2.25. Vol. II, /n Preparation. . 


A History of Mathematics. 
By FLorIAN Cajori, formerly Professor of Applied Mathematics in the Tulane 
University of Louisiana; now Professor of Physics in Colorado College. 8vo, 
cloth, $3.50. 


The Beauties of Nature and the Wonders of the World 
We Live In. By Right Hon. Sir Joun Lupsock, M.P., F.R.S. With 
numerous Illustrations and full-page Plates. Third Edition. 12mo, cloth, $1.50. 


Romance of the Insect World. By Miss N. L. Bapenocu. With Illus- 
trations by MARGARET J. D. BADENOCH and others. Crown 8vo, $1.25. 


The Psychological Review. A new Bimonthly Publication under the 
Editorship of Professors BALDWIN (Princeton University) and CATTEL (Columbia 
College). First number now ready. Single copies, 75 cents. Annual Subscrip- 
tion, $4.00. 


MACMILLAN & CO., 66 Fifth Avenue, New York. 

















APPLETONS’ 
LIBRARY ATLAS 


AND 


GAZETTEER OF THE WORLD 


CONTAINS THE LATEST COMPLETE MAPS OF EVERY 
COUNTRY OF THE WORLD, THE SEVERAL STATES 
IN THE- UNITED STATES OF AMERICA, AND 
THE PROVINCES IN THE DOMINION 
OF CANADA. 


With Full and Complete Indexes, 


AND 


ILLUSTRATED DescripTiVE TEXT OF EACH COUNTRY AND STATE 
BASED ON THE RESULTS OF THE LATEST CENSUSES. 


HALF-SEAL MOROCCO. SOLD ONLY BY SUBSCRIPTION. 


SEND FOR PROSPECTUS. 


D. APPLETON AND COMPANY, PusLisuers, 


NEW YORK. 
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LOUISA MUHLBACH’S 
HISTORICAL NOVELS. 


Complete in Eighteen Volumes, 12mo. ‘Bound 
in half morocco, gilt edges. ‘Price for 
the set, in box, $27.00. 
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In offering to the public our new and illustrated 12mo edition of 
Louisa Muihlbach’s celebrated historical romances we would call 
attention to the fact that their popularity is still increasing though 
they first appeared thirty years ago. These romances are as well 
known in England and America as they are in the author's native 
country, Germany, and it is. universally conceded that no other 
romances reproduce so vividly the spirit and social ‘life of the times 
they describe. 
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The titles are as follows: 


Napoleon and the Queen of Prussia. 

The Empress Josephine. 

Napoleon and Blucher. 

Queen Hortense. 

Marie Antoinette and her Son. 

Prince Eugene and his Times. 

The Daughter of an Empress. 

Joseph II and his Court. 

Frederick the Great and his Court. 

Frederick the Great and his Family. 

Berlin and Sans-Souci. 

Goethe and Schiller. 

The Merchant of Berlin, and Maria Theresa 
and her Fireman. 

Louisa of Prussia and her Times. 

Oid Fritz and the New Era. 

Andreas Hofer. 

Mohammed Ali and his House. 

Henry VIII and Catherine Parr. 
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SOLD BY SUBSCRIPTION. 








D. APPLETON & CO., PUBLISHERS, 


1, 3, & 5 Bonp Street, New York. 
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D. Appleton & Co.’s Publications. 


THe Newest Books. 


A History of the United States Navy, 


From 1775 to 1894. By EpGar STANTON MAcLay, A.M. With Technical Re- 
vision by Lieut. Roy C. SmiruH, U.S.N. In two volumes. Vol. I. With 
numerous Maps, Diagrams, and Illustrations. 8vo. Cloth, $3.50 per volume. 


For nine years the author has devoted himself to the task of suppiying the want of a com- 
= hi of our navy. His researches in France, with the assistance of Admiral Aube, 
inister of the Colonies and the Marine, and in England with the aid of the late Sir Provo 
Wallis and others, together with the use of private papers and unpublished documents in this 
country, the aid of*descendants of naval heroes and the suggestions of naval officers who have 
taken part in some of the events described, render the results of his diligent labor complete and 
authoritative. The appearance of a standard history of the navy is a peculiarly happy accom- 
paniment of the development of our new navy. 


(Volume II will be published in May.) 








Symbolic Education. 
rH Susan E. Bow. Vol. 26, International Education Series. 12mo. Cloth, 
1.50. 

This book discusses in a practical way the foundations of the philosophy of Froebel as 
found in ‘‘ The Mothers’ Songs and Games "—Mutter- und Rendiohen eu shows in a clear 
manner the significance of the kindergarten and its claims for the important piace of corner 
stone of education. It is emphatically a book for mothers as well as for. teachers, as it gives 
the desired aid and interpretation of the actions, feelings, and thoughts of infancy, and unfolds 
the true method of training as taught ly Froebel. 


Science and Christian Tradition. 


By Tuomas H. Huxtey. The fifth volume of the author’s Collected Essays. 
12mo. Cloth, $1.25. ; 

CONTENTS.—Prologue. Scientific and Pseudo-Scientific Realism. Science and Pseudo- 
Science. An Episcopal Trilogy. The Value of Witness to the Miraculous. Possibilities and 
Impossibilities. Agnosticism. Agnosticism: A Rejoinder. Agnosticism and Christianity. 
The Keepers of the Herd of Swine. Illustrations of Mr. Gladstone’s Controversial Methods, 


Benefits Forgot. 
By Wotcotr BALEsTIER, author of “ Reffey,” “A Common Story,” etc. 12mo. 
Cloth, $1.50. 
This ‘is the story which attracted such widespread attention during its recent publication in 
the Century. It is a novel of American life, combining a command of incident and move~ 
ment with a rare power of analysis and observation. 


The Mentor: 


A Little Book for the Guidance of such Men and Boys as would Appear to 
oe in the Society of Persons of the Better Sort. By ALFRED AYREs, 
author of “The Orthoépist,” “The Verbalist,” etc. New and revised edition. 
18mo. Cloth, $1.00. 


The Fauna of the Deep Sea. 


By Sypney J. Hickson, M.A., Fellow of Downing Collegs, Cambridge. A new 
volume in the Modern Science Series, edited by Sir John Lubbock, Bart. With 
23 Illustrations. 12mo. Cloth, $1.00. . 

‘‘ That realm of mystery and wonders at the bottom of the great waters is gradually being 
mapped and explored and studied until its secrets seem no longer secrets. . . . The scientists 
have not exhausted and never will exhaust the subject ; it seems impossible that man can ever 
visit the depths, and yet the sandy gevmlentnapon gs that no one can be a prophet. Even now an 
effort is being made to arrange a camera and flash light that will secure views of the scenery at 
the bottom of the ocean. This excellent book has a score of illustrations and a careful index to 
add to its value, and in every way is to be commended for its interest and its scientific merit.” 
—Chicago Times. 

“% lively little book on a very curious subject. . . . An admirable summary of knowledge 
up to date.”—London Saturday Review. 

‘* Mr. Hickson deals in an interesting way with a most fascinating subject.”—Zondon 
Chronicle. 














Hppletons’ Montbly Bulletin. 


ANNOUNCEMENTS. 


ESSRS. D. APPLETON & CO.’S | relation of the Baron de Meneval to 
spring announcements include the | Napoleon as his private secretary, and 


Memoirs of the Baron de Meneval, Pré- 
vate Secretary of Napoleon I, in three 
volumes, with portraits; 7he Héstory of 
the United States Navy, by Edgar Stan- 
ton Maclay, vol. ii, from the close of the 
War of 1812 to 1894; The Life of Ed- 


| necessarily in large degree his confi- 
dant. The memoirs of Napoleon’s other 
_ secretary, De Bourrienne, has been well 
| known in Napoleonic literature for two 
| generations, and yet his opportunities 
were less than those of Meneval, his 


ward L. Youmans, by John Fiske ; | powers of observation no more keen, 
Smith's Classical Dictionary, a new | and his accuracy, judging by internal 
edition, thoroughly revised; Generad | evidence, is less to be relied upon. 
Washington, a new volume in the | Nevertheless, while De Bourrienne’s 
Great Commanders Series, by General | book has become almost a classic, 
Bradley T. Johnson; A Daughter of | Meneval has been classed rather as the 
To-day, a novel, by Mrs. Everard Cotes | biographer of Marie-Louise. For a time 
(Sara Jeannette Duncan); Cleopatra, | he seemed absorbed in his duties to the 
an Egyptian romance, by Dr. Georg | deposed empress, and, curiously enough, 
Ebers ; Creatures of Other Days, by the | the literary monument which he had 
Rev. Dr. H. N. Hutchinson, author of erected at the time of his death bore the 








Extinct Monsters ; Symbolic Education, 
by Susan E. Blow; Aphorisms from 
Herbert Spencer, by Julia R. Gingell; 
Aérial Navigation, by J. G. W. Fijnje, 
translated and revised by Colonel George 
E. Waring, Jr.; Evolution of the Pub- 
lic School System in Massachusetts, by 
G. F. Martin; a new novel, by E. F. 
Benson, author of Dodo; The Tres- 
passer, by Gilbert Parker; Red Dia- 
monds, by Justin McCarthy; Outlaw 
and Lawmaker, by Mrs. Campbell- 
Praed; Dust and Laurels, by Mary 
F. Prenderel; A Beginner, by Rhoda 
Broughton; A Yellow Aster, by lota; 
and The Trail of the Sword, by Gil- 
bert Parker. 
« * « 

The Memoirs of the Baron de 
Meneval, to be published shortly in 
France, England, and America, fur- 
nishes a picture of Napoleon’s daily life 
which is believed to be unexcelled in 
point of closeness of observation and 
graphic detail by any other narrative. 
The .basis of this statement will be 


-understood by those who remember the 


name of the empress, not that of his 

| great master. That work was published 
about 1840. Meneval’s smaller book 
dealt only with a phase of the Napole- 
onic cycle. That he was not the man 
to neglect his opportunities is shown 
| abundantly by the glimpses of character 
revealed in his books; that his diaries 
and notes contained most valuable ma- 
terial is made clear by the forthcoming 
volumes of his memoirs. Yet, for per- 
sonal and other reasons, his invaluable 
recollections were not given to the 
world. They have been treasured by 
his family until the present time of pro- 
found interest in Napoleonic history, 
and, in France perhaps, equally pro- 
found desire to develop as concretely 
as possible the Napoleonic idea. 


It is the grandson of the Baron de 
Meneval whose privilege it has been at 
last to present to the world these fas- 
cinating pictures of Napoleon’s daily 
life. The manuscript memoirs left by 
his ancestor have been intelligently pre- 
pared for the press, and the publication, 
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awaited with deep interest by those who 
have learned of the existence of this 
work, is now close at hand. 

The Baron de Meneval was forced 
by the Revolution to leave the Collége 
Mazarin without any special profession 
in view. Certain literary efforts brought 
him the acquaintance of Palisset, whom 
he characterizes as the dean of the 
Parisian literary guild, and at his house 
he met Louis Bonaparte, the brother 
of the already distinguished general. 
After an interval which is filled in 
Meneval’s memoirs with an explanation 
of the manner of Napoleon’s recall from 
Egypt and an account of the signing of 
the treaty with the United States, we 
reach the date of March, 1802, when 
Meneval’s friend Joseph Bonaparte in- 
forms him that the first consul desires 
to see him and to attach him to himself, 
and that he is dissatisfied with De Bour- 
rienne. The arrangement was made 
briefly and unceremoniously. Meneval’s 
first introduction to his duties was 
equally unceremonious. Napoleon en- 
tered abruptly, carrying a memorandum. 
“He dictated to me a note for the 
Minister of Finance with such a volu- 


bility that I could hardly comprehend | 


and write half his dictation. Without 
asking if I had understood it and had 
finished writing, he took the paper from 
my hands and did not permit me even 
to read it over. When I exclaimed that 
it was an illegible scrawl, he started for 
the other room, replying that it was a 
matter familiar to the minister and that 
he would make it out. I have never 
known whether M. Gaudrin was able to 
decipher my writing.”” This was Mene- 
val’s introduction to the rapidity of Na- 
poleon’s methods, There was none of 
the usual formality and delay of bureau- 
cracy.... 

Meneval pictures Napoleon’s person- 
ality at this time as follows: “ He was 
moderately stout, but grew portly later, 
owing to his frequent bathing in hot 


» water. He was of medium height and 


well-proportioned, although his body 
A 8 


! 
| 


| was a little long. He had a large head 


and well-developed cranium. His neck 
was short, and his shoulders broad. The 
| depth of his chest showed a robust con- 
| stitution, less strong, however, than his 
will. He had a well-turned leg, a small 
and well-shaped foot. His hand, in 
_ which he took a certain pride, was deli- 
| cate and plump, with tapering fingers. 
He had a high, broad forehead, and 
| penetrating and singularly restless eyes. 
The nose was straight and well made, 
| the teeth good, the mouth perfectly 
| modeled, the upper lip slightly drawn 
down toward the corners of the mouth, 
| the chin somewhat prominent. His 
skin was smooth, and his complexion 
| pale but not bloodless. His auburn 
_and very fine hair, which he had worn 
long, cut straight, and covering his ears 
up to the time of his Egyptian expe- 
dition, was cut short. The hair was 
scanty, thin on the upper part of his 
head, and disclosed his forehead, a seat 
of lofty thoughts. The contour of his 
face and his features were of a re- 
markable regularity. Finally, his head 
and bust did not yield, in nobility and 
dignity, to the most beautiful busts that 
antiquity has bequeathed to us... . 
When he was excited by some violent 
passion his face assumed a severe and 
even terrible expression. . . . Asarule, 
his face was calm, meditative, and seri- 
ous, but gracious. His smile was most 
charming, and his whole face bore a 
fairly caressing expression when he was 
in good humor or desired to please. In 
familiar intercourse he was given to 
noisy laughter and raillery.” .. . 

Up to 1814 Meneval remained Na- 
poleon’s confidential secretary, in daily 
intercourse with him whenever he was 
in Paris. 

No opportunity was lacking for an 
acquaintance with Napoleon's person- 
ality, and a knowledge of his methods 
and habits and modes of thought— 
knowledge which is invaluable in these 
memoirs, not only from its immediate 
interest as portraiture but also from its 




















Appletons’ Montbly Bulletin. 3 





value in elucidating many disputed mat- 
ters of history with which Meneval had 
to deal. Of all this we can say noth- 
ing in this brief announcement, which 
is simply a characterization of the inti- 
mate interest and historical consequence 
of this work. Up to 1815 Meneval lived 
either in direct contact with Napoleon 
or in communication with him by letter. 
Meneval was a man of the pen, not of 
the sword, but since he was sitting at the 
fountain-head of information, he is able 
to shed new light on many features of 
the Napoleonic campaigns. This consti- 
tutes necessarily a secondary feature in 
his work. Of Napoleon’s relations with 
Josephine and Marie Louise—of all the 
features of his domestic and social ex- 
istence—Meneval had abundant knowl- 
edge, for he shared Napoleon’s pri- 
vate life. His narrative, it need not 
be said, is most interesting. Its his- 
torical importance need not be em- 
phasized. 


* 
* *~ 


The announcement of a new Egyp- 
tian romance by Dr. Georg Ebers is in 
itself sufficient to enlist a general inter- 
est which will be heightened when it is 
known that Dr. Ebers has chosen for 
his theme the most conspicuous figure 
in Egyptian history—Cleopatra. For 
several years Dr. Ebers has been urged 
and has desired to make the fair Egyp- 
tian queen the central figure of one of 
his reincarnations of history, but, as he 
has said, a modest self-distrust has held 
him back. He has waited, therefore, 
until he has mastered his theme and 
reached the full development of his 
powers. The interpretation of this be- 
witching character offered by so ripe a 
scholar will be awaited with exceptional 
interest. Cleopatra will be published 
in two volumes, uniform with the other 
works of Dr. Ebers which are published 


by D. Appleton & Co. 


* 
* * 


“An interpreter of science for the 


people ” is the justly bestowed title of the | 


late Dr. Edward L. Youmans, the apostle 








of science, who introduced the works of 
Darwin, Tyndall, Huxley, and Spencer 
to the American public, and who found- 
ed The Popular Science Monthly. His 
Life, written by John Fiske, is really the 
history of popular science in America 
for a generation. The book contains 
several interesting letters from Tyndall 
and other leading scientists, with whom 
Dr. Youmans was in close personal as- 
sociation. 
«** 

The second volume of Mr. Edgar 
Stanton Maclay’s History of the United 
States Navy will close the War of 1812, 
describe the various incidents of conse- 
quence in our naval records down to 
1861, present a full naval history of the 
civil war, and describe the building up 
of the new navy, and special events, 
like the disaster at Samoa, and, more 
recently, the part taken by the navy in 
Brazil. In his study of naval actions in 
the civil war the author has been aided 
by Admiral Jouett, and other officers 
who shared in the actions described. 


* 
* * 


A Virginian, appreciating the history 
and spirit of his State, General Bradley 
T. Johnson, has approached the career 
of that greatest of Virginians, Washing- 
ton, with a comprehension of his hero’s 
personality which has been denied to 
some who have been unfamiliar with his 
peculiar environments. He deals with 
Washington as a soldier, but his sym- 
pathetic attitude renders it easier to un- 
derstand Washington the man. On the 
military side, General Johnson will be 
found a most competent biographer and 
well-equipped critic, and his presenta- 
tion of this phase of Washington’s career 
will be fresh in some respects, and of 
constant value. Like other volumes in 
the Great Commanders Series General 
Washington will be accompanied by a 
portrait and maps. 


* 
* * 


The announcement of Miss Susan E. 
Blow’s new book, Syméolic Education, 
9 
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Volume XXVI, International Education | garded as one of the ablest exponents 
Series, has aroused much interest in the | of kindergarten philosophy in this coun- 
kindergarten world, and created a large | try, and her book will rank as a standard 
demand for it in advance of publica- | classic in Froebelian literature. 

tion. ~~ 

This book discusses in a practical | Teachers who heard or read George 
way the foundations of the philosophy | H. Martin’s paper on the Public Schools 
of Froebel as exemplified in Zhe Moth- | of Massachusetts, and followed the con- 
ers’ Songs and Games—Mutter- und | troversy that ensued between him and 
Koselieder—and shows in a clear man- | ex-State Superintendent Draper, of New 
ner the significance of the kindergarten, | York, in the Educational Review last 
and its claims to hold the important | year, will be interested to learn that Mr. 


place of corner stone of education in | 


its treatment of child life. It is em- 
phatically a book for mothers also, as 
well as for teachers, as it gives the de- 





Martin has prepared a volume compris- 
ing the substance of these essays, soon 
to be published as one of the Interna- 
tional Education Series, under the fol- 


sired aid and interpretation of the ac- | lowing title: Evolution of the Public- 


tions, feelings, and thoughts of infancy, 


| School System in Massachusetts. It 


and unfolds the true method of training | will be an interesting contribution to 


as taught by Froebel. Miss Blow is re- 


the history of pedagogy. 


SOME IMPORTANT FICTION. 


THE announcements of the first novel 
written by Mrs. Everard Cotes (Sara 
Jeannette Duncan), and of a new ro- 
mance, Cleopatra, by Dr. Georg Ebers, 
will be received by the reading public 
with instant attention. Few literary 
débutantes have met with the success 
obtained by Sara Jeannette Duncan’s 
first book, A Social Departure. Her 
second and third books, 4” American 
Girl in London and The Simple Ad- 
ventures of a Memsahib, have shown 
the same powers of .quick observation 
and graphic description, the same ability 
to identify and portray types, the same 
appreciation of character, and the same 
fresh, spontaneous humor. Meantime, 
the eauthor has greatly enlarged her 
range of experience and knowledge of 
the world. A true cosmopolite, Lon- 
don, Paris, and Calcutta have become 
familiar to her, as well as New York 
and Montreal. Time, study, and obser- 
vation have developed and matured her 
literary powers, and she has naturally 
chosen the most elastic and direct me- 
dium of expression—the novel. With 


this preparation and with her rare na- 
10 





tive gifts, the author's first work in this 
field will be awaited with special in- 
terest. With ready appreciation of the 
Zettgeist she has traced the career of 
a restless, ambitious, unsatisfied girl 
tormented by a craving for high ar- 
tistic expression, maintaining a vague, 
unrealized ideal, always lofty despite 
apparent concessions and failure. This 
career, which might be called the life 
struggle of an American Marie Bash- 
kirtseff, is followed from one of our 
Western cities to the heart of artist-life 
in Paris and thence to literary London. 
How it ends the reader may learn for 
himself. The title, 4 Daughter of To- 
day, is no misnomer, and the author's 
vigorous treatment of the theme has 
given us a book distinguished not only 
by acute study of character, command 
of local color, and dramatic force, but 
also by. contemporaneous interest. * 
« * 

In future the author of A Daughter 
of To-day will substitute her married 
for her maiden name, and her new book 
will therefore appear as the work of 
Mrs. Everard Cotes. 

















A HISTORY OF THE 


NITED STATES NAVY 


From 1775 to 1894. 


By EDGAR STANTON MACLAY, A.M. With Tech- 
nical Revision by Lieut. Roy C. Situ, U. S. N. 
In Two Volumes. Volume |. With numerous 
Maps, Diagrams, and Illustrations. 8vo. Cloth. 
Price, per volume, $3.50. 


* ne * 


‘HIS is the only complete history of the American Navy. There are many 
books dealing with phases of naval history, but no comprehensive narra- 

tive has been published since the days of Cooper, and Mr. Maclay’s book, 

which tells the story of our navy from 1775 to 1894, has the field to itself. 

For nine years the author has devoted himself to the task of supplying 
the want of a complete history of our navy. His researches in France, with 
the assistance of Admiral Aube, Minister of the Colonies and the Marine, and 
in England with the aid of the late Sir Provo Wallis and others, together with 
the use of private papers and unpublished documents in this country, the aid 
of descendants of naval heroes and the suggestions of naval officers who have 
taken part in some of the events described, render the results of his diligent la- 
bor complete and authoritative. The appearance of a standard history of the 
navy is a peculiarly happy accompaniment of the development of our new navy. 

The story which he tells is a thrilling one. In the first volume we read of 
heroic episodes, like the Homeric battles of the Bonhomme Richard and 
Serapis, the destruction of the Philadelphia, the exploits of the gallant Essex, 
and the bloody duel between the Macedonian and the United States. This 
history will interest every one who can be stirred by tales of heroism, and it 
is a record which every true American will read with patriotic,pride. 

{In addition to the spirited illustrations of Mr. J. O. Davidson, who has 
earned the title of the artistic historian of our navy, there are many carefully 
prepared diagrams of important battles, showing the respective positions of 
the ships throughout the contest, and there are many small maps of the 
scenes of naval operations. 


«*« Volume II, containing the naval history of the Rebellion, revised 
by Rear-Admiral JoUETT and other. distinguished naval officers, will 
be published in May next. The illustrations will be by Mr. Davidson 
and other artists, and there will be an index to the complete history. 





D. APPLETON AND COMPANY, Publishers, 


1, 3, and 5 Bond Street, New York. , 
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OUTLINE OF CONTENTS, Volt. I. 





PART FIRST. 
The War of the Revolution. 
CuaPTeR I.—The United States a Maritime Nation. 

Il.—Development of Naval Warfare. 

‘* Ill. —Outbreak ot the Revolution. 

‘© —1V.—The American Navy in Europe. 
V.—The Struggle in American Waters. 
‘* — VI.—Second Cruise of Captain John Paul Jones. 
‘* —VIIl.—The Bonhomme Richard-Serapis Fight. 
** VIII.—Closing Naval Actions of the Revolution. 


PART SECOND. 


Wars witb France and Tripoli. 
CuaPTer 1|.—Outbreak of the War with France. 
7 Il.—A Vigorous Naval War against France. 
si lll.—The War with France in 1800. 
‘« 1V.—The Beginning of the War with Tripoli. 
re V.—The War in the Mediterranean. 
‘* — VI.—The Frigate Philadelphia. 
‘* —VII.—Bombardment of Tripoli. 
‘* VIII.—Conclusion of the War with Tripoli. 


PART THIRD. 
The War of 1812. 


Cuapter 1.—The Outbreak. 
” Il.—First Naval Efforts ot 1812. 
" Ill. —First Frigate Action. 
** —1V.—Second Frigate Action. 
" V.—The Constitution—Java Fight. 
‘* —-VI.—First Sloop Actions. 
** —VIL—The Chesapeake and the Shannon. 
«* —VIIIl.—Operations on the Great Lakes. 
? IX.—Battle of Lake Erie. 
xs X.—Active Naval War of 1813. 
6 XI.—Captain Porter's Cruise in the Pacific. 
‘* — XIl.—Heroic Defense of the Essex. 


(War of 1812 continued in Vol. II.) 
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Chase of the Constitution. 


In order to make the sails hold the wind better, streams of water were played on them 
and buckets of water were dashed on the upper sails. 


(Vet. I.) 
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THE NEWEST BOOKS.—(Continued.) 
A History of Germany, 


From the Earliest Times to the Present Day. By BAYARD TAYLOR. With an 
Additional Chapter by MARIE HANSEN-TAYLOR. With Portrait and Maps. 
1zmo. Cloth, $1.50. 


‘* There is, perhaps, no work of equal size in any language which gives a better view of the 
tortuous course of German hi . Now that the of a race is to be in good earnest the 
story of a nation as well, it begins, as every one, w r German or foreign, sees, to furnish 
unexpected and wonderful lessons. But these can only be understood in the light of the past. 
Taylor could end his work with the birth of the Empire, but the additional narrative 
foreshadows the events of the future. It may be that all the doi of past on German 
soil are but the introduction of what is to come. That is i the thought which grows 
upon one as he peruses this volume.”—New York Tribune. 


The Story of the Sun. 


By Sir Ropert S. BAL, F.R.S., author of “An Atlas of Astronomy,” “ The 
Cause of an Ice Age,” etc. 8vo. Cloth, $5.co. 


‘* Like the author’s previous works, it is almost entirely devoid of mathematics, while reveal- 
ing in every the hand of the master of his science. Instead, it presents in a beautifully 
clear and | form the results of the labors of astronomers, mathematicians, and physicists 
in their discoveries of the character, size, movements, and power of the great ruler of the day.” 
—Philadelphia Ledger. 

** As a specimen of the publisher's art it is superb. It is printed on which entices the 
reader to make marginal notes of reference to other books in his library, type is large, the 
binding is excellent, and the volume is neither too large nor too small to Randle without 
fatigue.”"—New York Herald. 

** All in all, this work is most com and satisfactory. It fills a want which has been felt 
by many persons, and fills it acce y."—New York Times. 


Foster’s Illustrated Medical Dictionary. 


Being a Dictionary of the Technical Terms used by writers on Medicine and the 
Collateral Sciences in the Latin, English, French, and German es. By 
FRANK P. Foster, M. D., Editor of the New York Medical Jou ; Librarian 
of the New York Hospital. With the collaboration of several specialists. Pro- 
fusely illustrated. Imperial 8vo, four volumes. Cloth, $36.00; sheep, $40.00 ; 
half morocco, $44.00. 


«It is not too much to say that ‘ Foster’s Medical Dictionary’ will be more useful to the pro- _ 


fession than all the dictio: combined. In this one I find the essentials of no less than six 
or seven that I have hitherto found it necessary to keep constantly at hand.”"—-AuUsTIN FLINT, 
M.D., Professor of Physiology and Physiological Anatomy, Bellevue Hospital Medical College. 

‘*In fullness and accuracy it is admirable. It is impossible to overestimate the value of this 
Dictionary to any one desiring the most accurate and full information on the branches of science 
coming within wide —_ of this ty! ae PepPer, M. D., LL. D., 
Professor of the Theory Practice of icine, University of Pennsylvania. 


Great Commanders Series. 
Brief biographies, of the highest order of excellence, of distinguished American 


militaty and naval men, from Washington to Sheridan. Edited by General. 


James Grant Witson. Each, 12mo, cloth, gilt top, $1.50. 


The volumes of this series thus far issued, all of which have received the highest 
commendation from authoritative journals, are : 
Admiral Farragut. By Captain A. T. Manan, U.S. N. 
General Taylor. By General 0. O. Howarp, U. S. A. 
General Jackson. By JAMES PARTON. 
General Greene. By Captain Francis V. Greene, U.S. A. 
General J. E. Johnston. By Rosert M. Hucues, of Virginia. 
General Thomas. By Henry Coppées, LL. D. 
General Scott. By General Marcus A. WRIGHT. 
{OTHERS IN PREPARATION. ] 


** No library of mili literature that has appeared in recent has been so instructive 
to readers of ahi kinds as the * Gress Comnmmenslene Series.” —New York Mail and Express. : 
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LATEST ISSUES IN 


Appletons’ Town and Country Library. 


No. 137. A Costly Freak. 


By MAXWELL GRAY, author of “ The Silence of Dean Maitland,” “ An Innocent 
Impostor,” etc. 12mo. Paper, 50 cents ;. cloth, $1.00. 
This story demonstrates that the author's power to hold her readers’ closest attention has not 
diminished since the a ce of ‘‘ The Silence of Dean Maitland.” It is a novel which 
compares more nearly to that remarkable book than does any other of her writings. 


No. 136. Our Manifold Nature. 


Stories from Life. By SARAH GRAND, author of “The Heavenly Twins,” 
“Tdeala,” etc. 12mo. Paper, 50 cents; cloth, with portrait of author, $1.00. 

In these stories the author of ‘‘The Heavenly Twins” shows some of her strongest and 
most impressive work. The great number of readers who have been charmed with her previous 
books will not fail to discern herein the qualities which have gained for her such prompt and 
widespread recognition. 

No. 135. Lot 13. 
By DoroTHEA GERARD, author of “ Lady Baby,” “Orthodox,” ‘‘A Queen of 
Curds and Cream,” etc. 12mo. Paper, 50 cents; cloth, $1.00. 


** A new novel by this author is always something to be thankful for.”— Providence Fournal. 


** Miss Gerard is a novelist who has made a place for herself, in which she stands alone. An 
excellent delineator of character, she has a charmingly fresh style, and a knowledge of cosmo- 
politan life in all its phases which is hardly equaled by any other English writer.”—Zondon 
Morning Post. 


No. 134. A Ward in Chancery. 
By Mrs. ALEXANDER, author of “The Wooing o’t,” “ For his Sake,” etc. 12mo. 
Paper, 50 cents ; cloth, $1.00. 


The author of ‘‘ The Wooing o’t” needs no introduction to American readers. In her next 
book she offers a most sympathetic study of a woman's character, with a picture of an uncon- 
ventional hero, the whole forming a story of sustained interest and merit. 


No. 133. A Marriage Ceremony. 
By ADA CAMBRIDGE, author of “The Three- Miss Kings,” “ Not All in Vain,” 
etc. I2mo. Paper, 50 cents; cloth, $1.00. 
** This new story by Ada Cambridge is one of her best, and to say that is to at once award 
it high a Few writers better understand character and society sketching, while her style is 


ully fresh and simple, marked at the same time with genuine feeling. The scene of this 
her novel is laid in land and Australia.”— Boston Advertiser. 


** The book is very strong. . . . A pleasant and spirited love story.”—Xansas City Star. 
No. 132. Earlscourt. 


A Novel of Provincial Life. By ALEXANDER ALLARDYCE, author of “ Bal- 

moral: A Romance of the Queen’s Country,” ‘The City of Sunshine,” etc. 
I2mo. Paper, 50 cents ; cloth, $1.00. , 

* There is plenty of incident to arouse and maintain the interest of the most exacting novel 

VRP rt’ is a book to be cordially recommended.”—London Daily Telegraph. 

‘* Any one who wants an evening of steady, honest, unsensational entertainment may be 

to “, ‘Earlscourt.’ The book is fully up to the level of the excellent series in which it 


advised 

appears.” leston News and Courier. 

No. 131. A Gray Eye or So. 
By FRANK FRANKFORT Moors, author of ‘I Forbid the Banns,” “ Highways 
and High Seas,” etc. r2mo. Paper, 50 cents; cloth, $1.00. 

** One of the most amusing and taking of contemporary modern novels. . . . The book is 
packed with vivacious cleverness of tout, sparkle of wit, and shrewdness of observation. It 
overflows with good things.”—London Athenaeum. 

No. 130. Christina Chard. 


By Mrs. CAMPBELL-PRAED, author of “ December Roses,” etc. .12mo. Paper, 
50 cents ; cloth, $1.00. 


“ The story is brightly written, is full of wit and sarcasm, and is sure to please the lover of 





spirited fiction.” —Boston Saturday Evening Gazette. 
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Department of Physiological Chemistry, with special reference to Dietetics and 
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A gratuitous copy of the next number will be sent to 
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Frank Leslie’s |llustrated Weekly 
—""" 1894. 


$1.00 for Three Months. 1Oc. Per Copy. 
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THE BRAZILIAN REVOLUTION, 
THE GREAT TARIFF DEBATE IN CONGRESS, 
THE RESTORATION OF THE HAWAIIAN MONARCHY, 
and THE PROGRESS OF OUR NEW NAVY, 


are but four of the fapertent features to be illustrated during the first three months of 1894 in “ Franx 
Lasus’s Weexty.”” Special ents and a large staff of artists, together with push and 
energy of a young and vigorous management have made the “ Lzsiiz* 


THE BEST AND MOST ENTERPRISING OF AMERICAN PICTORIALS. 


No event of importance will occur either at home or abroad which will not be placed before its 


the Y 
wax — $4 x ES Ne Re 
ARKELL WEEKLY COMPANY, 
PUBLISHERS 4ND PROPRIETORS, 

0 Fifth Avenue, New York. 


The Ice Age in North America, 


AND ITS BEARINGS UPON THE ANTIQUITY OF MAN. 


By G. FREDERICK WRIGHT, 
Professor in Oberlin Theological Seminary. 


With an A on “‘THE PROBABLE CAUSE OF GLACIATION,” by Waarren 
Upnam, on the United States ical Survey. With 150 Maps and IMustra- 
tions. New edition, containing a summary of important discoveries of the last two years. 


8vo. 640 pages. Cloth, $5.00. 


“Not a novel in all the list of this year’s publications has in it any pages of more thrilling 
interest than can be found in this wep be | Prof. Wright. There is nothing pedantic in the nar- 
rative, and ost serious are treated with such 
naturalness and simplicity, that boys and girls, as well as their seniors, will be attracted to the 
story and find it cult to lay it aside."—New York Fournal of Commerce. 
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Christmas Mumber 


| Sun and Shade. 


1) + ARTISTIC + PERIODICAL 


WITHOUT LETTERPRESS. = x * 


PUBLISHED MONTHLY. 





EACH ISSUE OF “‘SUN AND SHADE” CONSISTS OF EIGHT OR MORE 
PLATES OF THE HIGHEST GRADE, ON PAPER 11x14 INCHES. 


The N. Y. Photogravure Co. 


In announcing a Christmas Number of its Artistic Publi- 
cation, SUN AND SHADE, takes pleasure in drawing 
especial attention to the peculiar features of the issue, 
which will, to all intents and purposes, be a MaGNIFI- 
CENT PERPETUATION IN PHOTOGRAVURE Of the 


“COURT OF HONOR” m 


of the World’s Fair of Chicago, universally conceded to 
be the crowning glory of this wonderful Exposition, 
which was and is likely to remain unrivaled for architec- 
tural sumptuousness. It will embrace a series of some 


Twenty 1 Twenty-five Slagniicent Phatagrevures 


on from 10 to 12 pages, printed with the greatest care. 
A SPECIALLY DESIGNED PHOTOGRAVURE COVER 
has been prepared, and the work will be accompanied 
by appropriate letterpress description. 
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THIS NUMBER will form part of the regular subscription. To 
Non-Susscripers the price will be ONE DOLLAR. 


Subscriptions to SUN AND SHADE may be commenced with the 
Christmas or any other number, at $4.00 per annum. 


137 West Twenty-third Street, New York. 
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Kezema. 





THE LANCET reports: 


** An emollient cream for the skin in eczema, rash, eruptions, etc.” 


THE BRITISH MEDICAL JOURNAL repoits: 


“*Of much convenience where a soothing protective is required.” 


THE BABY reports: 


**For acne spots on the face, and particularly for eczema, it is un- 
doubtedly efficacious, frequently healing eruptions and removing pimples : 
in a few days. It relieves itching at once.” 


THE QUEEN reports: 


** As excellent in the nursery as it is for the toilet.” 
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Board of ‘Ledy Teeinasen 
World’s Columbian Commission, 
Woman’s Building, 
Jackson Park. 
Cuicaco, Itu., U.S.A., Oct. 14, 1893. 
To The Doliber-Goodale Co., Boston, Mass. 


MELLIN’s Foon is used in the Children’s Building at 
the World’s Fair, for feeding infants that are left at the 
Créche. No other Infant’s Food is used. After a fair 
trial of the other Foods, I find MELLIN’s Foon gives 
the best satisfaction. I confidently recommend it to 
all mothers. 


Meaey Mrs tae 


Matron of the Creche and Day Nursery Lxhibit, 
World’s Fair, Chicago, and of the Virginia 
Day Nursery, New York City. - 
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FIFTIETH YEAR. 


Eclectic Magazine 


Foreign Literature, Science, and Art. 











*“*THE LITERATURE OF THE WORLD.” 





5 Bes ECLECTIC MAGAZINE reproduces from all the leading ForEIGN PEriop- 
ICALS those articles of interest or value to AMERICAN READERS. It will endeavor 
to consult the taste of all thoughtful and intelligent people, and to present impartially 
the most valuable articles by the ablest writers on both sides of the great questions of 
the day which are occupying the attention of the literary and scientific world. 

The yearly numbers of the ECLECTIC comprise 1728 pages—a carefully selected Li- 
brary in itself—containing : 


SCIENCE, PHILOSOPHY, ESSAYS, 
HISTORY, BIOGRAPHY, CRITICISMS, 
POETRY, REVIEWS, TRAVELS, 


SHORT STORIES. 


The following list gives the principal periodicals selected from, and the names of 
some of the well-known authors whose articles have recently appeared in the ECLECTIC. 





PERIODICALS. AUTHORS. 
Westminster Review, Professor Huxle 
Contem 3 Review, Professor Tyndall, 
Fortnightly eview, Professor Max Muller 
The Nineteenth Century, J. Norman Lockyer, F.R.S., 
Popular Science Review, lames Bryce, M. P., 
Blackwood's Magazine, James ——- Froude, 
Cornhill Magazine, W. H. Mallock, 
Macmillan's Magazine, Herbert Spencer, 
New Review, T. P. Mahaffy 
National Review, Sir Robert B 
Chambers’s Journal, Prince Kropotkin, 
Temple Bar, Archdeacon Farrar, 
The Academy, St. George Miva 
The Athenzum, Rev. H. R. Haweis, 
Publie Opinion, Frederic Harrison, 
Saturday Review, Mrs. Oliphant, 
The Spectator, etc., etc. Mrs. Andrew Crosse, etc., eté. 





The aim of the Ec.ectic is to be instructive and not sensational, and it commends 
itself particularly to Teachers, Scholars, Lawyers, Clergymen, and all intelligent readers 
who desire to keep informed of the intellectual progress of the age. 

With the Ec.ectic and one good American Monthly, the reader will be fully abreast 
of the times. . 

TERMS: Single copies, 45 cents; one copy one year, $5.00. Trial subscription 
for three months, $1.00. The EcLectic and any $4.00 Magazine to one addréss, $8.00. 
POSTAGE FREE TO ALL SUBSCRIBERS. 


E. R. PELTON, Publisher, 144 Eighth Street, New York. 
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_[ NIVERSAL 
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A NEW AND ENLARGED EDITION. 














PREPARED BY A 
NEW EDITORIAL STAFF, 


COMPOSED OF THE 
ABLEST AND MOST DISTINGUISHED SCHOLARS IN THE UNITED STATES, 
WITH THE ASSISTANCE OF EMINENT SPECIALISTS IN 
BOTH EUROPE AND AMERICA. 


UNDER THE DIRECTION OF 


CHARLES KENDALL ADAMS, LL. D., 
President of the University of Wisconsin, Editor-in-Cbief. 
i 
LARGER TYPE, MORE MATTER. 
THE WHOLE WORK IS FRESH, SCHOLARLY, AUTHORITATIVE. 


Twenty Years Later than any other 
Great Standard Cyclopedia. 


It witt BE CompPLeTE IN EilGHT Royat Octavo VOLUMES OF 
Nine HunDRED PAGES EACH. 


SOLD "BY SUBSCRIPTION ONLY. 
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Ar you going to California this Winter ? 


Don’t you want to know something about 
it before you go? If you can’t go to the Mid- 
winter Fair, don’t you want to know about it, 
and about the great region west of the Rockies 
that will attract more attention this year than 
ever before? If so, take the 


Overland Monthly 
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MAGAZINE. ~* 
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THE GREAT HISTORIC, TRUSTWORTHY, 
AND REPRESENTATIVE MAGAZINE -- [Establish 
OF THE WHOLE WEST COAST. 


& 


in 1868 


Hawaii, the South Seas, Mexico, Alaska, British Columbia, as well 
as the whole West Coast group of States and Territories, are the 
OVERLAND’S field. In that field it will maintain, as for many 
years, the highest standard of honesty and literary merit. 

Stories of pioneer life and adventure, tales of the gold and silver 
mines, sketches of queer places and peoples, descriptions of industrial 
developments and opportunities, discussions of all leading questions— 
political, social, moral—in absolute sincerity, all that ought to find a 
place in the representative magazine of the Pacific Slope, will be 
found in the OVERLAND. : 

Send 10 cents for one sample copy. Single numbers, 25 cents. 
Yearly subscription, $3.00. 


Overland lbontbly Lublisbing Company ; 


PACIFIC MUTUAL LIFE BUILDING, 
San Francisco, Cab. 
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EDWARD 
LIVINGSTON 
YOUMANS. 


Interpreter of Science for the People. 


A SKETCH OF HIS LIFE, 


WITH SELECTIONS FROM HIS PUBLISHED WRITINGS 
AND EXTRACTS FROM HIS CORRESPONDENCE 
WITH SPENCER, HUXLEY, TYNDALL, AND OTHERS. 





By JOHN FISKE. 





With Portrait and Illustrations. 12mo. Cloth, $2.00. 
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T= late Dr. Youmans’s services to popular education in 

science, as a lecturer and writer, as the founder of The 
Popular Science Monthly, the originator of the International 
Scientific Series, and the introducer of Spencer, Tyndall, 
Huxley, and others to an American audience, have been so 
; singularly rich and productive, that the history of his life is 
eT in large measure the history of popular science in America 
= during his lifetime. It is especially fortunate that his life 
cH) work is described by so competent, eloquent, and apprecia- 
tive a biographer. 
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For sale by all booksellers; or will be sent by mail on receipt of 
price by the publishers, 


D. APPLETON & CO., 


1, 3, & 5 Bonp Street, New York. 
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1872. INDEX TO 1892. 


The Popular Science Monthly, 
VOLUMES I TO XL. 


COMPILED BY FREDERIK A. FERNALD. 





r[HE POPULAR SCIENCE MONTHLY is notably a magazine 


whose contents are of permanent value. Any one who is reading ' 


up a subject in natural, social, or ethical science will seldom fail to 
find a valuable store of information among its resources. Its first 
twenty years form an especially important and interesting period in 
the spread of scientific thought and the progress of the scientific 
arts. As new advances have been made they have been explained by 
competent writers in the Monruty, so that the forty volumes of the 
magazine form 


A TREASURE-HOUSE OF SCIENTIFIC KNOWLEDGE. 





The new Index is a key to this treasure-house, and should be 
owned by every person and library that has back volumes of the 
magazine. Persons who depend on a public library for the use of 
the volumes will find it a great convenience to have the Index at home. 

It has been made on a thoroughly practical plan, employing all 
the devices for the convenience of the user that experience has been 
able to suggest, without any pedantic forms or complicated machinery. 
Each article is entered both under its general subject and the name 
of its author ; thus a double clew is furnished to the searcher. Both 


authors and subjects are included in one alphabetical list, and under - 


these heads are entered all the book notices and other department 
matter, and the contents of Taz Porvutar Science Montuty Suppie- 
MENT, as well as of the body of the magazine. Cross references have 
been used liberally. 

Its groups of book notices form a convenient classified bibliogra- 
phy of popular science for the past twenty years. 

The volume is printed in large, clear type, and a reasonable 
amount of abbreviation secures convenient compactness. Names of 
writers are distinguished from names of persons written about by 
small capitals. Book notices are printed in italics. 

This Index supersedes the Index of Volumes I to XX, 


Price, in Cloth, $2.50. 
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Sample page of Inder to “ Popular Science Monthly.” 


INDEX TO VOLUMES I TO XL. 99 

































Gas. Kansas G.-well (Misc.), 12 : 376. GerKrz, ARCHIBALD. Geographical evolu- 
Last of the gases [liquefaction] (8 p.), tion, 15 : 548, 593. 
S2 : 465. Rock - weathering, as illustrated in 
A — — (Misc.), 12 : 635. P churchyards, 18 : 654. 
4 Liquefaction of gases (11 p., 7 il.). G. | Germre, James. Age, The, of ice, 4: 641. 
ve Tissandier, 12 : 616; 18 : 78. Gulf Stream, The, and the Panama 
ce — of the elementary gases (4 p.). J. Canal, 20 : 665. 
: @ Jamin, 26 : 249. Geissler, Heinrich (Death), 14 : 840, 
3 Liquid air and solid alcohol (Mise.), | Gems. See Precious stones. 
. 23 : 427. Genealogy. G.(4 p.). J: Amphlett, 18 : 
‘ Natural G. as a source of fuel (Misc.), 583. 
A 26 : 142. Generation, spontaneous. See Life, ori- 
4 — — at Pittsburg (Misc.), $1 : 424. gin. 
sf — — supply (Misc.), 88 : 285. Genocchi, Angelo (Death), 85 : 288. 
‘2 New material for illuminating G.(Misc.), | Geography (including travel and descrip- 
oe 8 : 254. tion). Subdivisions: general, Af- | 
| — source of illuminating G. (Mise.), 6 : rica, North America, South Amer- cy 
‘y 877. ica, Asia, Europe, Oveanica, polar. : 
4 Pittsburg natural G. wells (Misc.), 27: | Geography, general. Antipodes and Pe- | f 
i 712. rieci (2 p). H. Butterworth, 2: % 
5 Products of coal-G. combustion (Misc.), 489. “i 
3 14 : 547. Atlantis (Corr). A: R. Grote, 16: 
a | Purification of coal-G. (Misc.), 1 : 508; 266. 
ay 12 : 765. —not a myth 6 p.). E: H. Thomp-. 
a Water as fuel (9 p.). W: C. Conant, son, 15 : 759. i 
sa 16 : 653. Available lands of the globe (Mise.), ¢ 
eal Natural G. in Minnesota. N. H. 88 : 858. { 
a Winchell, 36 : 712. Beginnings of geographical sciencs 
4 Physical properties of gases. Arthur (11 p, 2 maps). G: A. Jackson, 
eo) L. Kimball, 37 : 555. 16 : 236. 
 e Something about natural G. G: H.| British Association address (Misc.), ; 
+% Thurston, 28 : 562. 26 : 140. 
Aq See also Lighting. Central American geographical names 
o£ Gassiot, J. P. (Death), 12 : 117. [Atlantis] (Corr.). B. Benson,22: | } 
fy Gastman, E. A, Crayfish for study 120, ; 
Re (Corr.), 17 : 405. Changes in the courses of rivers (Misc.), . 
& Garss, N. J. Relation, The, of the finite 8 : 122. } 
Pe. to the infinite, 13 : 73. Distribution of lakes on the globe 
ue Gaupry, ALBERT. German palwontologi- (Mise.), 85 : 427. 
iste cal museums, 29 : 827. — of plain, prairie, and forest (Misc.), : 
ay Gauthier, Alfred (Death), 20 : 720. 10 : 247. i 
Bs Gautier, Emile (Death), 39 : 432. —of prairie and forest (Misc.), 18: : 
ay Gauss, Carl Friedrich [Biographical 122. 
any sketch] (5 p., por.) 83 : 694. Geographical conditions and civiliza- ' 
al G. and the electric telegraph (8 p.). R. tion (Mise.), $1 : 427. 
Gauss, $4 : 396. — work of 1874 ( p.), 7 : 218, 
Gay-Lussac (Death), 23 : 720. G. and evolution (14 p.), R. Strachey, 
Gayler, Hermann Theodor (Death), 85: 8 : 192. 
432, * and its related sciences (Misc.), 88 : 
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Small 18mo. Parchment paper, Twenty-five Cents. 
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** Modern Science Series.” With 
684 Illustrations. 2 vols., 8vo. 
Cloth, $ro. 
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NEW EDITION OF PROFESSOR HUXLEY'S ESSAYS. 


Collected Essays. 


By Tuomas H. Huxtey. New complete edition, with revisions, the 
Essays being grouped according to general subject. In nine 
volumes, a new Introduction accompanying each volume. 12m. 
Cloth, $1.25 per volume. 


Vo.. l. Method and Results. 


CONTENTS.—Autobiography. On the Advisableness of Improving Natural Knowledge. 
The Progress of Science. On the Physical Basis of Life. On Descartes’s Discourse touching 
the Method of using One's Reason rightly and of seeking Scientific Truth. On the Hypothesis 
that Auifmais are Automata, and its History. Administrative Nibilism. On the Natural Ine- 





quality of Men. Natural Rights and Political Rights. Government : Anarchy or Regimentation. 


VoL. Il. Darwiniana. 


CONTENTS.—The Darwinian Hypothesis. The Origin of Species. Criticisms on ‘‘ The 
Origin of Species.” The Genealogy of Animals, Mr. Darwin's Critics. Evolution in Biology. 
The Coming Age of “ The Origin of Species.” Charles Darwin. The Darwin Memorial. 
Obituary. Six Lectures to Workingmen on ‘‘Our Knowledge of the Causes of the Phenomena 
of Organic Nature.” 


VoL. Ill. Setenee and Education. 


CONTENTS .—Joseph Priestley. On the Educational Value of the Natural History 
Sciences. Emancipation—Biack and White. A Liberal Education, and where to find it. 
Scientific Education: Notes of an After-Dinmer Speech. Science and Culture. On Science 
and Art in relation to Education. Universities—Actual and Ideal. Address on University 
Bdueation. On the Study of Rielegy. On Elementary Instruction in Physiology. On Medieal 
Education, The State and the Medical Profession. The Connection of the Biological Sciences 
with Medicine. The School Boards: What they Can do, and whit they May do. Technical 
Education. Address on Behalf of the National Association for the Promotion of Technizal 
Education. 


Vo.. IV. Setence and Hebrew Trag@ition. 

CONTENTS.—On the Method of Zadig. The Rise and Progress of Paleontology. Lec- 
tures on Evolution. The Interpreters of Genesis and the Interpreters of Nature. Mr. Glad- 
stone and Genesis. The Lights of the Church and the Light of Science. Masisadra’s 
Adventure. The Evolution of Theology. 


VoL. V. Seiemee and Christian Tradition. 

CONTENTS.—Prologue. Scientific and Pseudo-Scientific Realism. Science and Pseudo- 
Science. An Episcopal Trilogy. The Value of Witness to the Miraculous. Possibilities and 
Impossibilities. Agnosticism. Agnosticism : A Rejoinder. Agnosticism and Christianity. The 
Keepers of the Herd of Swine. Illustrations of Mr. Gladstone's Controversial Methods. 


Vou. VI. Heme. With Hers ro THE STUDY OF BERKELEY. 


CONTENTS.—Early Life of Hume : Literary and Political Writings. Later Years: The 
History of England. The Object and Scope of Philosophy. The Contents of the Mind. The 
Origin of the Impressions. The Classification and the Nomenclature of Mental Operations. 
The Mental Phenomena of Animals. Language—Propositions concerning Necessary Truths. 
The Order of Nature: Miracles. Theism: Evolution of Theology. The Soul: The Doctrine 
of Immortality. Volition : Liberty and Necessity. The Principles of Morals. 

Bishop Rerkeley on the Metaphysics of Sensation. On Sensation, and the Unity of Structure 


of Sensiferous Organs. 
IN PREPARATION. 


VoL. VII. Ethical and Philosophical Essays. 
Vo. VIII. Man’s Place in Nature. 
Vo.. IX. Essays in Science. 








For sale by all booksellers ; or will be sent by mail on receipt of price. 


New York: D. APPLETON & CO., Publishers, 1, 3, & 5 Bond Street. 
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APPLETONS’ 


Hand-Book of 
American Winter Resorts, 


FOR TOURISTS AND INVALIDS: 


WITH MAPS, ILLUSTRATIONS, and TABLE of RAILWAY FARBS. 
New Edition, revised for 1893-’94. 


LARGE 12M0, PapeR Cover. Prick, 50 CENTS. 





New York: D. APPLETON & CO., Publishers, 1, 3, & 5 Bond Street. 
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1, 3, and 5 Bond St., New York. ; 
TITLE. AUTHOR. SIZE. | BINDING. |PRICE i. 
STANDARD AND MISCELLANEOUS. a 
In the Track of the Sun......... .....cccecesseeeesees Frederick D. Thompson..... 8vo | Cloth 3 
Poems of Nature, ...........cecceesesseeee ae cueceall William Cullen Bryant...... 8vo Cloth * 4 
en daha eins nah caseVe esoncooncaceces ~~ Sapa 8vo Cloth 10 
The Countey Schooltinm New Engiand.................. Clifton Johnson......, 8vo ve 4 250 
The Annual Cyclopedia. Vol. XVII (1802.) (Subscrip’n)|...............ceceeceeceeaees gvo | | Sheep ° 
‘Three Roads to a Commission in the United States Army! Lieut. W. P. Burnham....... 12mo Cloth 10 7 
+ dnero amg SU eandutusaphsesees 5 = 
Dictionary of very aera ind nelle 72° .°": in = 
an g' 
Zao etaralies aie a ver Amazons,.......... 3 
were an ~y Wes Gonstantinopie. .. * 3 50 
tne © Slates Southern Waters, 5... .00<0cscesessesss 450 
The Un (New volume of The Earth and 6 0 
RES ait IRC. Hera 7 0 
Hypnotism, erin seth he iste Witchcraft 18 
A eters eco. |. . cedhamhecoseeteus 2 50 
Health Resorts of Europe...................sese0e 1530 
Camp-Fires of a Naturalist. ............-....0eeeeeees 1 60 
Misuse of Legal Tender.................0.00+ wir ieee % 
l yry SD contdntietetincccacscecncceves 2 00 
Art of Music ......... eet asc koascetnest H. 400 
Miniatures from Balzac’s Masterpieces ................ F. T. Hilland 8. P Griffin. = me Cloth 50 
‘The Art of the World. (Subecription)................. Edited by Ripley Hitchcock . ape Paper [PrP 
INTERNATIONAL EDUCATION SERIES é 
IN, «0 cnncnsccnarcovecsephibeseesaacee W. H. Payne, Ph. D.,LL.D..| 12mo | Cloth | 150 ; 
Mental Development in the Child-..................00 Te Wasa cccctinbatiosvecs 12mo Cloth 100 4 
How to Study and-Peach-History.............0.6..05 He >| BF ~*~ “Weegee 12mo Cloth 1580 “4 
FICTION. re 
‘The Simple Adventures of a Memsahib................ Sara Jeannette Duncan...... 12mo | Cloth 1 50 
anc cadcldsdadcleascedesestsénesoustel ove a i oe 12mo Cloth 1580 : 
Duffels... SER aauRbSichbehGedees od c0bndscnesiccded -++-»| Edward Eggleston........... 12mo Cloth 1% 
TOWN AND COUNTRY LIBRARY 
In the Suntime of her ome Remden coos wisekosencdhags Beatrice Whitby............. 12mo | {Farr | % : 
A Comedy of Elopement.................sccscececceees Christian Reid............... 12mo Do. Do. : 
in Black and White Luditbeadpondanind wobdaeee Thomas lea and Others. 12mo Do, Do. - 
Mdsetdawhewe adbeheotacecoseness Juan Valera.................| 12mo Do. Do. : 
ns dn Sendabcrveccebecceséen cbectos Mrs. A. M. Diehl............ 12mo Do Do. te 
al) ig aes |. ca ngenbescccedeced Molly Elliot Beawell hacdnided 12mo Do Do. a 
A Little Minx din tnetiubadbasess 6e6esninecepep ede Ada Cambridge.............. 12mo Do Do. mt 
Capt'n Davy’s Honeymoon. ..................0ccceeees SE GED. cvenscoscsvnece 12mo Do. Do. p 
‘The Voice ot ie liedsedbesdhnsness icbucteeusies PF ea oe 12mo Do Do. = 
I ied onc b sdb ed tontpseseodnendbuen Author of “ Ideala”’......... 12mo Do. Do. ey 
Sr eb ccceccceesccceseedseeccoscoseccescececcs Stratenus............| 12mo Do. Do. < 
ane Ancther ..--| Mrs, J. H. Needell........... 12mo Do. Do. ee 4 
‘The Tutor's tees ..| Victor Cherbuliez.......... 12mo Do. Do. at 
From the Five Rivers. . --| Mrs. F. A. Steel........ cccee| 18mo Do. Do. Ls 
An Innocent Impostor, ‘and Other Stories. | --| Maxwell Grey USepcetocccnses 12mo Do Do. 4 
Ee cide cd i cs chasnebtcics aa ;— — ogecses yreteeeee 12mo Do. Do. a 
e8 weon and / 1 
Ds. VianeShecpbedabcoveeesécecctsccne { ‘Arthur Moore possess 12mo Do Do. 
NIG INSEE S sh bOUb oes cating soi ( vevecvenscténetsee wats a beesssccecte 12mo Do Do. a 
Path a peadunennesccctccossacesssentencsel Mb is Mie ceiecns sccncas 12mo Do. Do. # 
a Juuny Sie dpekbeubietscdscqseseeséoens ose Mine Cholmondeiey eiesevcets 12mo Do Do. 
DitbinchenGtnehasesokenseresessooee Esmé 8 EN GS? Do Do. 
‘Tae Recipe NS hens eracdkawendeonedd Cc. J. Cutelifis MrOR a wwcbhises 12mo Do. Do. 
Renee ebtaahsensGesetncdecescedbecceonce Mrs. Cam’ -Praed........| 12mo Do. Do. 
A RE sins Wiican idhh ek dn Mastescg ee Howard Seely............00 12mo Cloth rb 
A Truthful Woman in Southern California. . Kate born..... exighviaognt 12mo Cloth 7% 
‘True alice, che dabe’ eaedte Ribsbanenes Fran Coppée..........+. 12mo Cloth 7 
‘The Faience Violin... °-.. 20. .0007 770 0°7°°7"" oo} Champlleury ......cccccccces 12mo Cloth % 
“The Translation of s Savage.. SN ELT Gilbert Parker............. +-| 122mo | Cloth % 
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Books published during 1898 by D. Appleton & Co.—(Continued.) 















TITLE. AUTHOR. SIZE. | BINDING. |PRICR. 
SCIENCE AND PHILOSOPHY. 
The Great nm Lp anwedneeesas coccgdbbebiacnensads -| William 8. Liliy............. 12mo Cloth | $40 
The His Creation (2 vois., nee aan kitotia teal Ernst Haeckel.......... Genvel sae Cloth 5 0 
A Contribu our Know of Seedlings (2 vols.) —— Labbock........... 12mo Cloth | 10@ 
The Mys' of Pain, (New tion) Paper 50 
An Atlas of Astronomy..............+. Cloth 400 
Why Not, and edition)... oe Paper 19 
The Principles of RR, Se Cloth 200 
Handbook of Greek and Paleography Cloth 2 00 
Laws 7 SPs anes sabinnncoseetessved Cloth 10 
A History of Sites adhessc> sodshsescocstht evel Cloth 200 
Factors in American Civilization,...............se00+ Cloth 20 
The Credentials of Science the Warrant of Faith. 
econ SHMIOR).. occcceccccccdgoccceccsvovoceses ; Josiah P. Cooke...:......... 8vo Cloth 20 
The inotousaey of ** Natural Selection ”............... Herbert Spencer............. 12mo | Paper 30 
Method and Results...............++ bebnd icoddsasepoul Thomas H. Huxley ......... 12mo Cloth 1% 
Das WilaO. . cicccdkedacccceccvessecsvsheseceess sends Thomas H. Huxley.......... 12mo Cloth 1% 
Science and Education... .............cccececeeeeseee Thomas H. Huxley.......... 12mo Cloth 1% 
HISTORY AND BIOGRAPHY. 
Gomeral JAGMSOM,.occcccccccscsoccscceccnccsecesoesées James Parton.............-- 12mo Cloth 150 
Gemense GGG. < dccccvccincecccccccsesscsesusencetbeta Col. F. V. Greene ...:........ 12mo Cloth 150 
General JOWNStON, .......ccccecceecscceeserccveneenece Robert M. Hughes........... 12mo Cloth 150 
General Thomas...........++++ Gornincrceraidimmetened -| Henry Coppée, LL. D........ 12mo | Cloth 18 
The Historical Reference-Book. (Fourth edition)...... Louis Heilprin.............. ss ig = 
A Chronological Table of Universal History........... hs; >*tosicde epee “ae << Own | Cloth 18 
Castes Bereta G vot) eos tases seeasonpenasncss ar Cloth 1% 
story of England Eighteen’ Cloth 
Bec new Site) sn oreenageren"a| 70 
ito teen! 
vols., new edition)........ * pedosees — Cloth 50 
The Political Value of History. Cloth % 
The Story of My Life........ccsessesee Cloth 18 
Life of —— Sir Richard Francis Burton. (2 vols.).. Cloth 12 0 
Tine GEREN Bec cccccccccccdconcccocncctccctoscsceces Cloth 150 
Historical Novels. Gee GR Diciccccdnvdsecotevccussnan Cloth | 180 
Personal DRT, ccd ctndusdcnenécepsensvsocones Cloth 5 0 
The Story of Washington. ................cssseeesveee Cloth 1% 
MOM occadestacthadee canes AE EIN SES Charles G. Leland........... 12mo | Cloth 20 
The Brontés in Ireland.;..........sssseeeeees bapa tie Dr. William Wright......... 12mo | Cloth 150 
A Friend of the Queen.........scececesesceeceeseeees Paul hd vase cee vnaseods 12mo | Cloth 20 
MEDICINE AND HYGIENE. 
Dissnse fm CRRA 005s dec cccccccecsevcccccsoncs «s+e++| James Carmichael, M.D..... 12mo | Cloth 8 0 
The Diseases of the Nervous System..........0:+++++« .| Dr. Ludwig Birt............. evo |{foe | oo 
A Text-Book of Medicine. (New edition) ............. Adolph Striimpell........... 8vo Cloth 6 4 
A System of Genito-Urinary Diseases. (8 vols.)....... Edited by P. A. Morrow, M.D.) gvo i 4 
A Text-Book of the Diseases of the Eaf............+++ -| Dr. Josef Gruber. ........... 8vo Cc 6 50 
JUVENILE BOOKS. 
On the Old Frontier, ..........ccccccccccccscescccccece| We O, B0OGGard .,......+000 8vo Cloth 130 
The Boys of Greenway Court...........ssseccereeesees Besskiod 5 4 dees as banh 8vo Cloth 150 
John Boyd's Adventures .... 2.2.02... .seseeeceevnce «++-| Thomas W. Knox........... 8vo Cloth 1530 
ps dwees Scaeb dues Codedececedeccdcedénpebeaduar meer Bilict we eth 8vo Cloth 10 
° 
GUIDE-BOOKS. E 
Appletons’ Gen’l Guide to the United States. (New €d.).|.......s0scsceseesereeeeeenees tamo |1 Eis, | 250° 
Appletons’ Hand-Book of Summer Resorts. (New ed.),...........ssceceeeceeseeevees 12mo~| Paper 50 
Appletons’ Hand-Book of Winter Resorts. (New ed.).|............cccceseeseeesenees 12mo | Paper 50 
Appletons’ Dictionary of New York. (New edition)... |...........ccsss00+ seisaKaks 1amo }{ zever.| 3 
PERIODICALS. 
Per vol. 
pular Science Monthly. Vols. 43 Edited by W. J. Youmans...) 8vo Cloth 3 
Ree York Medical Journal. ete oN Vols. s 57 and 88. Edited by F. P. Foster, M.D. 4to | Cloth | 8 
— of Cui any) Wola es i, J. A. Fordyce, 8vo Cloth 3% 
Index to Vole Ito salar Science Monthly .....| Frederik A: Pernald...::°°..| @vo | Cloth | 250 
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From tire to hub, from handle-bar to pedal. At every step in the 
construction of Columbias the work is thoroughly tested by scientific 
experts and any weakness of material developed or imperféction of 
work detected causes that material or work to be thrown out at what- 
ever stage it occurs, and at whatever sacrifice of time and money. 

The finished Columbia is as nearly right as lies within human 
power to build a bicycle, and we guarantee our wheels to be absolutely 
free from imperfection in material, construction, or finish. 
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RUSHTON BOATS $I § 0 AND By J. Y. Mason Browr, Lieutenant Fifth Cavalry 
CANOES 100 . U.S. A. Illustrated. 16mo. Cloth, 50 cents, 

Medal and Diploma at World’s Fair. Send for Catalogue. a 
J. H. RUSHTON, Canton, New York. New York: D. Arpietow & Co., Publishers, — 
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The COMPTOMETER Performs 


All Arithmetical Problems 


144 4 ‘ ASB Connected with accounting and scientific computation 
z at a saving of — per cent of time. It insures abso- 
lute accuracy and relieves all mental strain, Foots 
it \\e scattered items just as well as regular columns. Many 
svavin after as» tag one Comptometer, have purchased two, 
three, and 
Potsdam Red Sandstone Co., Potsdam, N. Y., write: “It is no ex- 
canes © say that the cat hte pba a te do the work of 
Pamphiet Free. 
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Dr. William A. Hammond’s Private Hospital 


FOR DISEASES OF THE NERVOUS SYSTEM, AND FOR THE 
TREATMENT OF THE MORPHIA AND 
OTHER MORBID HABITS: 





14TH STREET AND SHERIDAN AVENUE. 


PHYSICIAN-IN-CHIEF, ASSISTANT PHYSICIAN, 
WILLIAM A. HAMMOND, M.D. E. L. TOMPKINS, M.D. 


HONORARY DIRECTORS: 
Brig.-Gen. Joun Moore, M.D., Late Surgeon- | Col. R. EMMETT GRIFFEN, M. D., Surgeon- 
General braska. 





. S. Army. General of the State of Ne’ 
J. MILLS BROWNE, M. D., Late Surgeon-Gen- Hon. ao R. McPHERSON, U. S. Senator from 
eral U.S. Navy. New Jersey. 


N. S. Lincoin, M. D., Emeritus Professor of | Mes, R..Q, Mean, U. 5. Sentter Sos Tone 
Depa’ tment of Colum- | Hon. C. F. Manperson, U. S, Senator from 


bian niversity ; Late President Medical | Ne 
Association of the District of Columbia. | — = W. VoorRHEEs, U.S. Senator from 
ndiana. 
spas! oh OS heap.” , Sages | | Hon, F. M. CockReLL, U.S. Senator from 
issouri. 


Prof. D. B. St. Joun Roosa, M. D., President 
New York Post-Graduate Medical School | #"_2- 5. Vance, U. S. Senator from North 


and Hospital ; President of the New York | 
Academy of Medicine, etc. Hon. J. N. Dorn, U. S. Senator from Ore- 


gon. 

Prof. ALEx. J. C. SKENE, M. Be President | Hon. J. N. CAMDEN, U.S. Senator from West 
Long Island College Hospital Virginia. 

Danie. Lewis, M. D., Professor of Surgery, | Hon. JoHN SHERMAN, U. S. Senator from 
New York Post-Graduate Medical School Ohio. 
and H Late President Medical | Hon. Jonny W. Nose, St. —— Late Sec- 
Society, <n ' of New York, etc. retary of the Interior. 








pe SERRIENCE having shown the great value of the Animal Extracts 
—Cerebrine, Medulline, Cardine, Testine, Ovarine, and Musculine— 
as prepared according to Doctor Hammond’s formulas, in the treatment 
of Diseases of the Nervous System, their use enters largely into the 
therapeutics of the Institution. In addition, however, electricity, 
douches, baths, massage, etc., together with such medicines as may be 
indicated, are administered when required. 
For further information, Doctor HammMonp may be addressed at the 


HOSPITAL FOR DISEASES OF THE NERVOUS SYSTEM, 
- 14th Street and Sheridan Avenue, Washington, D. C. 
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are only the beginning. Lungs are — 
weakened next, the body becomes © 
emaciated, and then the dreaded # 
Consumption Germ appears. % 


Scott's 
Kmulsion 


the Cream of Cod-liver Oil and Hypo- | 
phosphites, overcomes Coughs and © 
Colds, strengthens the Lungs, and | 
supplies vital energy. Physicians, the 
world over, endorse it. 


‘Babies and Children 


‘ and ‘Weak Mothers respond readily to the nourishing powers ° : 
of Scott's Emulsion. They like the taste of it, too. 


Don’t be Deceived by Substitutes! 


Prepared by SCOTT & BOWNE, Chemists, New-York City. Druguists sellit 
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LETTERS FROM THE WORLD’S GREATEST PIANISTS, 
VON BULOW. D’ALBERT. 


They BoTH oEcLARE the KK NY AQ 3 ER the sest Pianos in America, 


VON BULOW’S LETTER, EUGEN D’ALBERT’S LETTER 
AFTER 2 
CONCERT TOUR, 1890. wit, KNABE & CO. 





To WM. KN ABE, Esq., Baltiirore. 
(Translnied from the German.) 


.I declare them to be the dest Instrumcnts of 
America. Should J return here for artistic pur- 
poses—which may be the case very soon—I shall 
most certainly use the pianos of this celebrated 
make. I give this testimonial with pleasure, 
voluntarily, and entirely unsolicited for by the 


house of Knabe. - 
DR. HANS VON BULOW. EUGEN D ALBERT. 














Hamburg, 2ith May, 1890. New York, May 16, 1690. 


Nin. Kinabe i 


GRA at UPRIGHT —— P I A N OS AND 8QUARE. 





BALTIMORE, 22-24 W. Baltimore St. WEW YORK, 148 Pifth Ave. 
WASHINGTON, 817 Pennsylvania Avenue. 





A SUPERB EXHIBIT OF 


OSEPH GILLOTT’S 
STEEL PENS, 
PRIZE WINNERS AT PARIS, 
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WORLD’S COLUMBIAN. EXPOSITION, 
CHICAGO. 


When you need a first-class Pen, 
ASK FOR GILLOTT’S. 
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NEW YORK LIFE INS. 7 


Office: 346 & 348 Broadway, New York, U.S. A. 
ORGANIZED 1845. 
A Purely Mutual Company having no Capital Stock. All Profits to Policy Holder 


JANUARY 1, 1894, 
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2,428, 
mium Loans ae extising Policies (the reserve on these Policies, naar 
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in Office and ~ &, Banks and Trust Companies 
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Mortgages 
Loans secured by collaterais (market value of Securities held as col- 





LIABILITIES. 


Reserve on ae. § Policies, at Actuaries’ 4 per cent as per Cer- 
tficate of New Y State Insurance Department, inclu ing Ad- 
ar nol Reserve Loa araniuce and Accumulation Policies volun- 
tarily aside © Company 

Losses awaiting proof er payment 

Matured Endowments due and unpaid (claims not presented) 


de due Pelt (claims not presented) 
eee 





, . $131, Pe 
Net Surplus per Certificate of Insurance Department...... $17,025,630 18 
INCOME. 
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# Mea aching police ovine, paid-ups, or reversionary adcitions. 


JOHN A. McCALL, President. 
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i. Se . See a ses Sago 1 Director. 
ROGERS, M t Medical Director. 











